sPARTMENT OF ENGINEERING SHOP 


yn with your comments 


and pass on 


AME 


W. BOSTON K «til 


CAMPBELL YX 
». GWIAZDOWSKI 
SPINDLER 
LFER X 
RENNAN 


F. PARKER 


COMMENTS 


4-31 2500 





















Pe: Gat Taking Chance ? 


Welders in various fields enthusiastically claim that they ca: 
do better work with PREMIER Tested Welding Wire and ycu, to 
will be better satisfied with Premier Welds of greater strengtt 


PREMIER Tested Welding Wire has been selected for thousand 


of jobs similar to the ones shown above, on account of its uniformity 
and freedom from impurities. 












ae For a reliable gas or electric welding wire—specify PREMIER 


EO ES een. Me om si en 
AMERICAN STEEL & WIRE COMPANY 


208 South La Salle Street, Chicago SUBSIDIARY OF unrreo Ugg) stares STEEL CORPORATION Won State "> New York 
Fi . 7 ti 
94 Grove Street, Worcester AND ALL PRINCIPAL COTES irst National Bank Bldg., Baltimore 
Pacific Coast Distributors: Columbia Steel Company, Russ Building, San Francisco Export Distributors: United States Steel Products Company, New York 
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The architect, contractor, and home owner, 
all profit when welded piping with long 
sweep bends is used in new home construction 


Economic Advantages of 


Welded Piping in Homes 


By Fred Maeurer 


Reduction Sales Com, 













(Paper presented at the 33rd annual meeting of the Inter- 
national Acetylene Association, held in Philadelphia, Pa., No- 
vember 16 to 18, 1932. Slightly abridged.) 


ends at ry important at this particular time because 
they are being heavil tressed’ on piping of larger sizes 


particularly on power piping installations. 


Yin substitution of the oxvacetylene precess of weld Po the iting contractor the welding of smaller pipe 


and cutting in place ot the conventional threaded Zes il e piping ins tions Offers very detinite econ 
ttings and threaded pipe for pipe fabrication in heating omies not available with the older method of threaded 
lations in the home is based on sound 











sta 


fundamentals fittings and threaded pipe With the welding of pipe he 

change to be justified must result in benefits to nds economies in labor cost, material costs, insulation 
individual or erout connected with the 1) plan costs, and what is far more important, a better and more 
ng, (2) putting of the plans into effect, and (3) the enduring pipi installation for the owner of the home 


ise of the finished installation To the imate user there comes tor the 


a) 


In a piping installation the above three groups would first time the possession of a heating installation tha 


l the architect who plans th Hs allation so that he meets witl is demat ds, nd he soon finds that a welded 








assured that it is correct in every detail, will operat piping installation offers very definite econonnes for him 
ciently and economically and is best for his client, (2 not betore pe 

heating contractor who must be assured that the pip With smooth interior and exterior of his welded pip 

ng installation will be better than the previous method — ing and lot weep bends, he finds that his friction losses 

ised, that he isn’t penalized with additional costs, and are reduced to the minimum, that the magnesia insulation 







it it operates efficiently and economically, and (3) the can be perfectly fitted on the smooth outside « 


f welded 









timate user or home owner. who must be assured that pipe, that he eliminates costly heat losses, that he can 
s piping installation will be enduring, have small main carry a boiler temperature of from 5 to 15 degrees lowe: 
nance cost, have minimum friction losses, and that he than is necessary with threaded fittings and threaded pipe 
n deliver steam within the pipe to its objective at the and that he is delivering the steam within the pipe to its 
ist possible cost—in other words, that he will use the objective at the least possible cost \ll of this means 10 
sal eaceaiaial of fuel to operate it efficiently and economi him lower fuel bills. He has a permanent piping install: 

Hy tion with the least possible number of joints, and one 


‘ ; — whose maintenance costs are reduced to the minimum 
Now it 1s possible, with welding, to give ea me ot 















. is as see eceal tis Sr ee |. articular ino Les 
| 1 17] | 1 oin su ( a his particular piping tabi 
ese groups an easily planned, readily tabricated, effi se hi 5s py : 
; P . ' . ; cation we e endeavored to show that there are ampic 
ent piping installation: and that was not possible etore ; : 2 : ' 
] 4 1 1] | reasons as tf A the chang: should be made and to mW 
e advent of the oxvacetvlene welding and cutting prov eis a 
ae cate some ot t renefits that will accrue to all intereste 
sses, which, on top of it all, bring to each group econo ; ; 
7 ' ' ; ae architect ntractor at me owner—that will guide 
es that are not possi le with t e oO method ot threaded 


ae ae min pi oting this change 1n heating and piping pra 
Ings and threaded pipe 










© a _ ; ; . Figure | Ws a typ piping installation fabricat 
ream of smooth interior of pipe throughout the entir by the ol ethod of threaded fittings and threaded pip 

ng installation, long sweep bends, less tC losses his installatios ntains 242 threaded fittings and ce 
aller pipe sizes, less weight, flexibility, ease ot anges  nitely shows short, sharp bends at each joint that natu 
ithout atfecting plans, and the best possible installation allv set up hea friction losses and involve much cutting 

his chent. These advantages were not oper or pos and thread f pipe Figure 2 lists all material cost: 


Ne Tor him heret TOTS Phe i.ivantages ol y sweep Of this piping nstaliatiol ut does not include labo 


id 
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Threaded Pipe Heating Installation for Home. 


MATERIAL LIST 
DESCRIPTION 


COST 
IN FT ot STANDARD BLACK IRON PIPE . 





CAN 


85% MAGNE 


TOTAL 





Specifications and Material Cost of Threaded Pipe In- 


stallation Shown in Fig. 1. 
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$335 52 
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Fig. 3. Welded Pipe Heating Installation for Home 
NO REQD DESCRIPTION | cost 
5 LIN FT 2s STANDARD BLACK IRON PIPE ~ 
120 9 . 
210 - Iz $53.65 
aT) » ¥ 
110 - £ | 
a —— 
4 2= 90° WELDING ELL a 
2 2 90° } 
l 2: TO2 REDUCER _ 
6 it M1 PIPE CAPS. SCREWED | 
ACETYLENE, OXYGEN & WELDING ROD | 960 
85% MAGNESIA INSULATION 22843 
| TOTAL $ 301.06 | 
Fig. 4. Specifications and Material Cost of Welded Pipe Insta! 





lation Shown in Fig. 3. 


Weld or thread? Which shall 
it be? The threaded installation 
has 242 fittings (see material list 
at left), compared with 13 fit- 





tings for the welded job (above). 
In addition, the welded job is less 
expensive and offers less friction 


to steam or water flow. 








sses due to sharp bends 


of joming pipe 
tings and threaded pipe 
Iding and cutting has very 
1 practice because with 
in an installation it 


Was not necessary 
eliminatit riction losses 
his welded installation 
\ll material 


losses that are set up 1 
companies after 


piping installation 
said about the smooth 
interi { f welded jomts and lone sweep 
Welding Sales 10% in Material Cost bends tha au ri 1 sses, Figure 5 shows one 1m 
tion of piping that leads from the supply line 
total material cost savings tor the welded ne aw 

bend installation is 
eans represent the Long Sweep Bends Eliminate Fittings 
substantial — 
a threaded-titting 
and 
at very clearly shows the 
ness on the inside of the 
ion shows the same three 


hat is welded, with long 


ve: note that there 1s 














and Corresponding Welded 
w) 


1 uwliator 


pe views shown at t 


] 
Ul 


is 

essary to complet the 

radiator; while in tl 
AT¢ necessal 

as shown 

sulation. ti 

and o> were 


specializes in 


tion materi 





and quoted a figure of $245.24 for mat 


rial cost of 499 ft straight insulation and 178 fittn 


omts tor the thr 


eaded fittings and threaded pipe fabric 


tion as shown on Kkigure 1 They then quoted a figure ot 


$228.45 for 501 ft. of straight insulation and 138 fitting 


joints for the welded long bend fabrication as 


sweep 
shown on Figure 


While the estimate for insulating the welded long 


sweep end fabrication was SIE] lower than the esti 
mate for the threaded-fitting threaded-pipe fabrication 
this does not show the entire saving that can be had, I 


cause the cost ot labor is not included 
figure 6 clearly indicates where the real saving is 
made (on the threaded hitting threaded pipe fabrication 
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Fig. 6. Welded Tees and Bends Simplify the Application of Insulation 
there are 178 joints that make it necessary to stop ihe 
straight insulation forms at the threaded fittings. In thi 


case of an elbow t forms stop on both sides 


the straigl 
and the threaded elbow is then covered by plastic insula 


tion and molded to the same size as the straight forms 


and then covered In the case of a threaded tee and 


threaded pipe, straight insulation is brought up to the 


three sides of the tee and plastic insulation 1s molded to 


the same size as the straight forms and covered rhis 
molding operation consumes much time that does not show 
in the estimate of insulation costs but must be taken into 


consideratior 
Less Hand-Molded Insulation on Welded System 


()n the welded, long sweep bend fabrication it was esti 
mated that there were only 138 joints that required plas 
tic insulation operations and then only on the pipe bends 
that 


cutting out 


he smallest anc D0% of these joints 


+ f 
i) t 


size pipe, 


could be efficiently insulated by sections 


Prom 
the sides of straight forms, then drawn up, cemented and 


covered as also shown on Figure 6. 


On all welded connections requiring a tee, straight 


i] 


forms can be used exclusively, eliminating plastic insula 


tion, by cutting a hole in the top of one straight form and 


cutting the end of another straight form to fit (also shown 
on Figure 6) \ll these insulation savings are possible 
only on piping installations of welding and cutting fabri 
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Iowa and Ohio Universities 
to Hold Welding Conferences @ \ 


The fifth welding conference of lowa St 
will he held at Ames, Lowa, January 1&tl 
Ohio State University will hold its s 


ine conterence in the Industrial [Engine 


the university grounds in Columbus, ©] eb 


and 24th. The program at lowa State Colle 
talks and demonstrations on are and is Ww 
cutting and metal spraying \ feature w 


of welds made by those in attendance 


urther information regarding the low 


Faber, Director Engin 
College \ni 


regarding the Ohio conference 


be obtained from 1. ¢ 


tension Service, Lowa State 
information 
tained by writing ©). D. Rickly, Direct 


Ohio State University, Colu 

- ' 
I.A.A. 1933 Convention Visitors 
Will See “A Century of Progress” 


the 


Shops, The 


Next vear’s convention of Inter 


\ssociation will be held in Chicago duri 


~ 


in September. The reason for deviating fr \ 
November date is to enable the 


\ Century of 


conventt 
Progress bet ire the | 
doors on the last day of October 
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Tentative Specifications for 
Welded Pipe and Boiler Tubes 


Iclectric-fusion-welded steel pipe (s 


cluding 30 in.) and lap-welded steel 


and seamless steel boiler tubes are cover 


of tentative specifications recently publ 


ican Society for Testing Materials Whe 
criticism and suggestions based on these tent 
fications, and these should be direct 


Rail Steel Bar Association, 228 N. LaSalle 
[11 

These specifications pertain to the pr 
ture, chemical and physical properties 
and dimensions, workmanship and_ finis! 
Inspection and rejection ( Oples may by 
the American Society for Testing \late 
St.. Philadelphia, Pa 

> 


Steel Floors Approved 
for Philadelphia 


Phe Bureau of Buildings of Philadel 
l5th granted its approval for the use of steel 


Class 1 buildings. This ts the first 


such recognition to this improved met 

and it should be of great assistance in 
approvals in other large cities, says the Nove 
of The Steel Constructo This marks 
future development in the use of steel 


Inuldings, especially as it meludes the uss 
as horizontal stitfening members in wind-| 
betweet 


provided that the connections 


between fl 


ir panels and beams and girdet re 


full horizontal sheat 


to develop th 








Production Is Stepped Up and 
Assembly Costs Are Cut by 





Brazing With Low-Melting-Point Alloys 


IRKEERS in non-ferrous metals now have available 

their use strong but inexpensive brazing mate 
th a much lower melting pomt than that of spelter, 
bronze or other brazing or welding alloys 
brazing alloys are finding acceptance in a variety ot 


the most important uses of Sil-Fos, 
brazing alloy as described above, is in the elec 
refrigerator industry, notably for brazing the joints 
connections between copper piping and the brass con 
reservoir (see Fig. 1). Such joints must be strong, 
~enduring and corrosion resisting. 
Iders of electrical transformers are finding it ideal 
leads and other copper conductors be 
which is several hundred de 
than the commercial welding alloys formerly 
same time offering an extremely high factor 
anc good electrical conductivity. 
was found to be necessary in brazing copper 
s facilitated quick work, 
ors were assembled in close quarters 


was repaired by its 





azed Evaporator Coil Before and After Bursting at 1300 Lb. 
c Pressure in Destruction Test. 





By R. R. Shuman 
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Fig. 2. Pipe Lines for Automobile and Marine Engines Have Brazed 
Joints to Insure Against Leaks and to Withstand Heat. 


owner with Sil-Fos at a cost of only 10% of that esti 


| 
mated by engineers figuring on old methods. Sil-Fos 
is also widely used in brazing rotor-bars to end-rings in 
“squirrel cage” motors 

\nother industry where this alloy is doing good work 
is in the brazing of fuel and oil lines in automobile and 
truck motors (see Fig. 2). One manufacturer reported 
the average brazing time on 11! joints in oil manifolds 
for a well-known motor truck engine at 35 seconds per 
joint. This assembly consists of brass tees, ells, and 
crosses, brazed to 5g-in. copper tubing 3 ft. long. The 
remarkably free-flowing and quick-setting properties of 
this brazing alloy were reported by this user as cutting 
his brazing time in two, compared with the brazing metal 
formerly used 

Butt-welded tubing sometimes splits during fabrication 
These detects are being mended su cesstully with Sil fos 
brazing alloy \s a rule no flux is found necessary on 
copper tubing, though its use 1s advisable on brass. One 


outstanding advantage claimed for this alloy for this 


19 











work is that its low me Iting temperature avoids the risk 
of injuring the tubing adjacent to the weld. Another 1s 
the speed with which the repair work can be done, and 
consequent low labor cost \ third is the fact that only 
an extremely thin film of the alloy does the work, making 


neat, almost invisible joints. 


1 


Sand holes, blow-holes and other defects in non-ferrous 
castings are quickly corrected. \n interesting case in 
point is the red brass buck of a necktie pressing machine 
(see ig. 3) Che brass is cast over a V-bent steel pipe, 
and no way has yet been found to prevent the formation 
of a multitude of blow-holes in the casting where the 
molten metal strikes the cold pipe. These holes are now 
filled with Sil-Fos. The whole casting is heated to about 
1100° I. and the Sil-Fos and flux are applied to each 
hole in turn. It penetrates instantly, taking such good 
hold of the metal that it does not pull out when the sur 
face is smoothed off with a heavy rasp. Plating follows, 
and the nickel was reported as adhering to the Suil-los 
quite as perfectly as ‘to the brass. 

Copper has so high a heat-conductivity factor that it 
is diftheult to hold the heat of heavy sections of copper 
at a welding temperature sufficiently high to braze with 
bronze or spelter. [ven the melting temperature of borax 
flux (1100° F.) presents a problem on extra-heavy cop 
per work. This was the problem that confronted a 
Philadelphia coppersmith in brazing the 5¢-1n.-thick rolled 
copper water jacket to the 34-in.-thick body of a 5-ton 
copper still. As the inside diameter of this 10-ton vessel 
was 6 ft., the seam to be brazed was more than 18 ft. in 
circumference—a _ real problem; but Sil-Fos solved it 
because it flowed at 1500° I. and did not require the 
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Fig. 4. Copper Still With Brazed Joint Between Wate 


and Body. \ 
(The brazed seam is more than 18 ft. long 
n diameter and weighs 5 ton Sil-b< 


use of flux in brazing the copper surfaces. | 
trates one of these vessels. 

Going to the other extreme, a low-temperatur 
being used in brazing delicate parts of 
as temperature regulators, gages, et ts | 











in the other view 
a smooth surface 





(Right-hand view : 
these pits are filled with brazing allo) 


Fig. 5. Soda-Water Freezing Tray Assembled by Br 





(Made of 28-gauge copper, this tray cont 2 
re brazed at the side seams, as shown in ci! 
brazed into the framework The 434 line 
each tray is accomplished in 90 minutes Ni 


Fig. 3. Bronze Castings of Buck of Necktie Press. 


shows casting after drilling out air holes, a 
ry to make 
Overall length, 24 in.; weight, 7 Ib.) 
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) r . . 
- THE 
rs the advantage of preventing the impairment 
parts contiguous to the weld 
ermits 


‘ while its extreme 


making neat, almost invisible joints 


s applies also to brazing the studs on the backs of 
eled campaign buttons, badges, etc. where temper 
ies dare not be high enough to impair the enamel. 
{nother application of such alloys is for the brazing 
[ brass bronze 


extruded and 
nickel, nickel-silver, monel metal and other 


of brass, bronze, 
iso of 
ferrous metals. A Chicago apparatus manufacturer 
ses Sil-Fos in brazing expansion joints in nickel 

s for cooking utensils for food factories. 
i s large as 24% in. outside diameter, and each 


150 lb. 


Itiple mold for freezing 


pure 
These coils 
coil 
hs about 
“soda water on a stick 
sheets. \ has 24 
kets, each of which is first brazed down a side-seam, 


from 28-gage copper mold 


mold. 


ed into the copper bed of the 


Quantity 














Fig. 6. Brazing Ends of Fuel Lines in Gas Stoves. 


roduction at low unit cost was facilitated by a low 


melting point brazing alloy and the fact that no flux 
It is also interesting to note that 


Was necessary. these 


molds, in use, are subjected to 90° below zero temper 


ure, after which they are immediately immersed in a 


boiling brine. Lxpansion stresses thus set up must be 
great; vet the brazed joints proved to have the strength 
| ductility to withstand this operation, which is re- 
peated many times. 


Fig. 5 shows one of these molds. 
vetting 
\ free- 
ng brazing alloy is found to be ideal for torch repair 
vor With a 1300 


epairing joints originally made with higher-melting- 








Cutting 


13+ 


and welding torches are continually 


f order, due usually to abuse by their users. 
flow point, this alloy is available 


alloys. 
Mig tails for liquid or compressed-gas drums are brazed 


In manufacture and repair operations. The homo- 


+ 


geneity of joints made with a low-melting-point brazing 
contributes to leak-tightness, even under extremely 
Ig!) pressures, 


ength and ductility need not be sacrificed when 
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ENGINEER 21 
using low-fusing-point brazing alloys. Copper-to-copper 
lap joints are said to test 35,000 Ib. per sq. in. and stand 
hammering or extreme reduction in rolling. 

The alloy will penetrate minute openings into which 
the more sluggish all-base-metal alloys will not flow. 
This characteristic also permits joining metal surfaces in 
such tight contact that the joints show a mere hair-line 


contributing to neat, almost invisible joints. So simple 


is the application that some users employ inexpensive 
labor instead of trained welders, to do the work. 
> 


Second Annual Welding Exposition 
Held in Minneapolis 
The Second 


Treating 


\nnual Exposition on Welding and Heat 
conducted by the North West Chapter, 
\merican Society for Steel Treating, and the Manufac 
turers’ 


was 
\ssociation of Minneapolis, Inc., on December 
Ist to 3rd, at the plant of the Caterpillar Tractor Com 
pany, 2501] \ve. S. E., Minneapolis, Minn 
The exposition this year was enlarged by including ex- 
hibits and demonstrations of 
non-ferrous metals 


University 


heat treatment of steel and 


The exposition was wholly educational in character, 


and no admittance fee was charged. The program of 
papers presented was prepared with particular considera 
tion to the needs of the practical men who are perform 
The 
touched upon a variety of subjects, such as the following : 
“Welding Stuart Plumley, Smith Welding 
Equipment Corporation; With = Liquid 
\ir,”’ by G. W \ir Reduction Sales Company ; 
“Restoration and Maintenance of Plant Equipment,” by 
I. G. Outealt, Linde Air Products Company ; “Steel and 
its Heat Treatment,” by W. I. Sweet, Twin City Steel 
Treating Company; and “I:lectric Are Welding,” 1 
J. E. Colbert, Westinghouse Electric & Manufacturing 
Company. 


ing welding and heat-treating operations. papers 
Rods,” by 
“Texperiments 
Irwin, 


Demonstrations were shown of the welding of bronze, 
aluminum, malleable iron, steel, and chromium alloys; 
and of pipe welding, electric are and spot welding, heat 
treating, annealing, temperature control, hard surfacing, 
etc. Exhibits of various types of welded and heat-treated 
products were shown. Motion pictures were used in 
some of the displays. The demonstrating exhibitors were 
limited to those who have their plant or a factory branch 
in Minneapolis 

\bout 2500 were in attendance at the exposition. Many 
The 


probably result in making the 
t 


visitors were present from surrounding states. 
high interest shown will 


exposition an annual even 
> 
Welded Machine Parts 


Discussed by Australian Institute 


\t the the Australian Welding 
Institute held at the W orking Men's College in Melbourne 
November 22nd, the following talks 
relating to “Welded Machine Parts” were given: “Design 
of Castings and Design of Welding,” by E. Lang; “Weld 
ed Work Overseas,” by C. A. Masterson; and “Welded 
Work in Australia,” by J. Hunter. The meeting closed 
with a commentary on these lectures by Prof. W. N. 
Kernot 


monthly meeting of 


on the evening of 














Survey Reveals Opinions on the Question: 


What Related Subjects 
Should Be Taught 


Cutters and 


Welders 
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\ST winter a survey, based on answers to a ques - an 
thonnaire, was made by A. Gi. Odell, director of weld Cutting f 2s rs 
(x I nad \K tViene 
ing instruction, Denver Opportunity Public School, to Plant Employes 


obtain Op mons On what related subjects or knowledge Table 2. Value of Related Subjects to Various Classes of 


thereof should be taught in the training of welders, cut a a ee 
is REL TTE PAC the number replyir to the 
ters, and others interested in the welding or cutting f the opinion that Inspectors should be 
{ the heuld be trained in Meta rs 
processes. Such information, it was thought, would be 


0 SSIst st S oO syste rf S ft ' , 
f assistance in establishing a system of instruction and schools, 6; consulting engineers, 2 
related subjects that could be used in public and privat 2: and users of welding processes, 11 
educational institutions, in trade schools, and in the weld ; ; 

‘ lable 1 gives the results of the quest 
ing mdustry, and that would meet the approval of boards : 
pertain to the relative importance, 


for vocational education, of industry, and of manufac ; ' ; ' ; 
eleven different subjects listed at thi 
turers of equipment and supplies 


pletion of this survey so the question might be viewed 


It will be noted that out of 21> wi 


fon ( , ‘velopmi mM ‘ 
» obtain information for the development and com preferences, 12 placed welding theory first 
most important subjects were blueprint re 
from its broadest aspects, 192 questionnaires were mailed 


lure It is interesting to note in_ the 
to various groups. [Titty answers were received, 10 of itself that 3 out of 12 manufacturers 
which were returned questionnaires that had been filled pressed their preferences in this matte 
out and 10 were letters. These 10 questionnaires were — placed welding theory first. Likewise, 
divided as follows: from manufacturers of equipment, 


pressions from manufacturers of supplies 
2 ture ) ~ S ro l TS *S “olleoces » 
12; manufacturers of supphes, 7; universities, college to welding theory, as did also 3 out 
welding processes. In replies from si ls 
Meta . Hlue Weld only | out of 5 voted first place to weld 
Che Meta Hea ! ris 1c 1] 
Re y trea , 2 placed first emphasis on metallurgy 
1 4 { i 
ne r Fable 2 gives the results of a questi 
ve ‘ what subjects should be taught to we 
ft without any regard to the relative 
th { r ( ; . : 
tl subjects, as well as to other employees 
ith 1 5 | 7 1 
th 0 or indirectly connected with welding \ 
Lith 0 ( ; 
a pteel 1 ' ‘ ' ‘ +6 into an analysis of this table, ment 
mide th: , “o we 9 orent } of frindar rt 
Table 1 Order of Importance of Related Subjects to Be Taught stTAUE that It reveal a great dea : MEETS 
Welders and Cutters mation For example, it shows the ¢ 
(hexample Weld Ihe \ wa Ist hieovice > repli j ; , 
hoice in 2 replies, etc., while 19 replies expressed no preference oxygen and acetylene plant emplovees 
feat Treating 1 eived 1 Vote for ries it w nad ch ‘ . ; . , , 
. Bh menage" ' training in chemistry rather than me 


»? 








tut ! 
d t 
Taple Replies to Questions Regarding Value of Theory, and 
whether Welders, Instructors, and Schools Should Be Licensed 
and inspectors will receive more valu 
metallurgy than of chemistry 
lies on four questions, three of which pet 
s, are given in Table 3, these being g ( 
to the six classes to whom questionnaires wert 
is of interest that manufacturers and_ schools 
almost unanimously to the question ‘\Would 


] 


ualify more readily 1f trained in 


users of welding 6 say 
ter of licenses for welders, instructors, and sch 


ufacturers of equipment show a great 


tion to the leense system, while the manutac 
supplies and users of welding are more evenly 
n the question; schools, on the other hand, are 


1 1 


licensing of welders and instructors but show 


position to the suggestion that the schootis them 
e licensed. 
question “Why is there not more the re 
“ape ; ao? $5 | na ee bavi 
subjects taught rougcnt al replies, ty ical 
- eal | ] ; lat 1 +] } sth ¢ 
are : The Value OT related theory and su ects 
lerstood or realized lack of time N 
, ‘ , 1 ] ‘ : 
as been studied VY many school S ( rs 
to teach in the language of those to receive 
hino 7 
ng. 
{ ] a f ae vale | ; oe | 
wide diversity OF Oplnhlotn Ss SHOWN revarainyg 
1] nae ¢ ‘ — | 
esirable qualifications ot imstructors 1n relate sub 
| ] | nr 1] 
In regard to a textbook of instruction, all ex 


t] r ric] 


] f ] 
llr views” said Yes”, and many thes 
] 


specihe recommendations 
> 
High Interest in Welding 


Shown at Purdue Conference 


otal regist to 2 el’ 
i l welding heli { { 
tte, Ind., closed on December th Ite 
ogram devoted t pers det ns 
ference was held under the lirecti the 
eeringe Extension Departme whi \\ 
) is in charge, and the Ds ent ractica 
nies, headed by Prof. J. D. Hoffman. Professors 
ind Hoffman presided at all sessions 
very large crowd was present at the evening sess 
lecember Sth, at which two very interest emon 
s were vivel one On ( S| Vl | 
( of the Metalh o | \ 
A m the dete nat stres C4 ( ‘ 
ple welded joints by riz i 
trent models, given by S. ¢ Llollister, professor 
ructural engine ES |? e | Ve 
esent developments . we ( 


lias oy eae ra ; : ; 1*] 
vy | \\ : ( Lhe 


ectric Compat \ paper by | I). Wright 


hanarcel ravel I al WX 


“4 





Corporation, discussed methods used in the field welding 


of tanks, with pa ! eference to the most modern 
practices al | le ( Clas 

In a papet \ e Cutting With Gas”, R. | 
Helmeamy e Nt Xe m Sales Company, laid 


particular emphasis on the use of the oxyacetylene flam« 
flame 


11) qeseanMliils operations other 


types ot 


MacHMdMNINY 


Modern practices in resistance welding were outlined 


ina paper by M. L.. Eckman, of The Federal Machine 
& Welder Compat \lany plications of flash, spot, 
and seam welding to utomobile bodies were described 
vy i. B. Rausch, supervisor of welding of body plant, 


\ new type of automatic welding head for use with 


heavily coated electrodes was described in a 
\Westendar] (seneral Electric Company 


“Welding for Maintenance and Plant 


paper ly 


Rehabilitation” 


was the title of a paper bv | (7. Outealt, development 
engineer, The Linde Air Products Company. Safety 
practices in the handling and use of compressed fuel 
gases was the subject of a talk by E. [. Evleth, engineer, 
Phe Bastian-Blessing Company H. H. Lurie, research 
engineer, ( e S. Gord Company, summarized the 


results of at nvestigation conducted for more than 
three vears at Purdue niversity ito the possibilities 
n the use o ses for welding. 


\ number of developments in the year 1932 having an 


ortant bea he ( field were described by 
I’. 1. Spangler, managing editor, The Welding Enginee) 
it the op erence The opening talk at 
these conferences has heretofore been given by H. S 
( 1 edit ] meer, Who sent his re 
erets that he ( esent this vear. 

Severa ( exlubited at the conferences 
ul CAVE ( t utting cast iron, bronze 


welding aluminum, 


] 


pipe cutting and beveling, testing of welds for tensile 


St. Louis Welding Society 
Seeks Revision of Building Code 


Is building code to permit 
res is being agitated by the 
St ous Welding Societ In this connection, welded 


steel samples f1 St. Louis industrial plants wert 


este ( esting machine at the St 
louis esti iratol 2517 Chouteau Avenue, o1 
(ectob ss eeting of the society Ihe 
average ultimate tensile strength of the specimens was 
ry Shave 1D ( 28.9% average elongation 
Code revisiot me up tor discussion at the meeting ¢ 


the societ n November 25th, at which motion pictures 


‘ ; 7 1 } 
ot recent welded ste nstructed dwellings were shown 
e new ire President, Ik. P 
1) 1 1 , 
I Cs, uM ( \ vice-president R45 
| \ \ “ (iT Company secreta 
Casu4re e Welding Service ! 


rectors, <\ u lern Engineering Compat 
ineering Compat 
\] | \ieve “tf esting laboratory : \\ \ 
. | soil H. Wilson, St 
ye1 ' ny and \\ y \Wiid] 
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Program of Institution 
of Welding Engineers 


Phe Welding,” by 
Walker, 1s scheduled for the December 21st meet 
Welding 


meeting ¢ 


\ paper on essentials of (Ciood 
1. G 
ing of the Institution of 
\t the January Isth 
“Welding in Civil 

Branch, holds 
Commerce, will hear a paper on “Welding Cast [ron and 
\lloys,” by J. G. January 20th. At 
the meeting of the Birmingham Branch to be held in the 
Technology on January 25th, A. G. Walker 
presents a paper on “The Essentials of Good Welding.” 


engineers, London. 
Helsby will speak on 


The 


its meetings at the 


engineering” Birmingham 


which Chamber of 


ferrous 


Pearce, on 


( ollege of 


> 
Welding of Pipe and Non-Ferrous Metals 
Considered at Los Angeles A. W. S. Meeting 


“Welding of Industrial Piping” was the subject of a 


talk scheduled for the December 15th meeting of the 
Los Angeles Section, American Welding Society. The 


speaker was G. TP. Brooke, manager Industrial Division, 
Crane Company, who used motion pictures and slides to 
illustrate the talk. .\ 
turers and users and piping contractors were represented 
following Mr 


number of large pipe manufac 


and engaged in a= profitable discussion 


ELDING 






ENGINEER Deceml| 
Bre wke’s address. \t the meeting of the Sectio; Wh 
November 17th, a highly interesting talk o1 
\luminum and Aluminum Alloys” was given pen 
Schmidgall, sales engineer for the Aluminum ( lec 
- . - - t 
ot America. Another feature of this meeting y 
by ae Piersol, sales engineer for the Ameri ste 
Company, on “Welding Brass, Bronze and Their ni 
- E for 
Welder Training and Aluminum Welding we 
Are Subjects at Chicago Meeting tio 
The meeting of the Chicago Section, meri 
ing Society, held on December 16th, was feat 
four scheduled talks—all of considerable import 
the members of this section. J. I. Banash, « S 
engineer, gave a report on the status of the pr: 


Chicago building code, with 
given to the recent public hearing on the section 


code permitting the use of welding in steel struct: 


new particular 


Motion pictures and slides were used by G. © 
lund, who is in charge of welding at the U.S. Al 
Company, New Kensington, Pa., in a talk on th 
of aluminum and its alloys. The 
and inspectors, with particular reference to th 


training ot 


employed by the Commonwealth Edison Compat 
described by I. s. Strong ancl I. KF. Sullivan Jy 


Erecting and Welding Huge Water Storage Tank 





Start of erection of 6,000,000 - gallon 

tank by A. O. Smith Corporation for 

city of Milwaukee at southwest limits 

of city. The bottom steel plates, 2, 

inch thick, weigh two tons each and 

are laid on a bed of concrete and 
asphalt. 


(View of completed tank is shown on front cover of this issue.) 

















The bottom side plates 1 inches 

"thick, weigh four tons each and are 

welded to the floor plates. These side 

plates are six feet high and taper off 

in thickness as they are stacked one 

on top of the other and beaded inside 
and out. 


The completed tank is 165 feet in diam- 
eter and 40 feet high, with no support- 
ing members whatever inside. P & H 
Hansen gasoline - driven arc welders 
were used in the welding of this tank, 
and P & WH crawler cranes set the 
plates in place. 





















What effect has the carbon content of an electrode on weld 


enetration? Why are some gas rods “copper coated” and some 


electrodes lime coated? What elements in the rod increase the Paper presented at the 

strength of the weld metal? Why does a “shielded arc” result yf, Second Annual Exposi- 
: . : : tion on Welding and 

in increased weld strength? What is the analysis of rods used ange 

; Heat Treating, Minneapo- 

for bronze welding? Why is not electrolytic copper as easy to VU, lis, Minn., Dec. 1-3, 1932 


weld as the deoxidized metal? 


tions in the following article on— 


Selecting and Using 


Mr. Plumley answers these ques- 


Welding Rods 


By Stuart Plumley 


Chief Engineer, 


i § I. subject of welding rods is a very broad one; and 
to give it even ordinary consideration, it 1s necessary 
classify these rods into various divisions and subdivi- 
ms. These divisions would naturally be two in num- 
r, one covering “ferrous” and the other “non-ferrous” 
normally include several 


The ferrous division would 


ubdivisions ; for instance, low-carbon rods for gas weld- 
ng, low-carbon rods for electric welding, medium-carbon 
ils for electric welding, high-carbon rods for gas weld 
ng, high-carbon rods tor electric welding, alloy steel rods 
‘gas and electric welding, etc. 
The non-ferrous division would naturally fall into such 
bdivisions as Tobin Bronze rods, manganese bronze 
silicon bronze rods, these being used principally in 
ection with gas welding; phosphor bronze rods for 
electric welding ; deoxidized copper rods for both gas and 
lectric welding ; monel metal rods for both gas and elec 
welding; Kverdur rods, Herculoy nods, and many 
er special alloys. | 
is, of course, impossible that we should consider all 
At the Dunwoody 


istrial Institute I have a class in Welding Engineer- 


+ 


these subdivisions this afternoon. 


This course of instruction includes fourteen lessons of 


hours each, or twenty-eight hours, upon welding rods, 
the subject is by no means exhausted in this period 
ime. 


Oo me welding rods are the most important items 


v h the welder now has to consider. The extended use 


new metals and alloys in all classes of construction 
made it necessary for the welder to possess a greater 
3 kKUuowledge of metals if he is to be successful under mod 


welding conditions. 


should be understood that 





Smith Welding Equipment Corpo 


in these classifications of 


ation 


welding rods, I have not included any hard-surfacing 
metals. The subject of hard alloy overlays, or hard-sur- 
facing metals, is a subject by itself and should be dealt 
with separately. In this paper I will make no attempt to 
discuss it in any way. . 

There are so many welding rods upon the market to- 
day, both for gas and electric welding, that the welder in 
many cases is utterly bewildered to know what rods to 
use in a particular instance 

It is my belief that there is only one way out for the 
average welder, and that is to begin a very careful and 
thorough study of metals and of welding rods and their 
application in a generally similar manner to the instruc 
tion being given at the Dunwoody Institute in connection 
with the course in Welding Engineering. In other words, 
to continue to be successful, the welder must vastly i1m- 
prove his knowledge of the characteristics of metals and 
the analyses and other characteristics of welding rods to 
be able to produce the best results in general welding. 

It is that state that they are 
told by their foreman or engineers to use rods upon cer- 
tain work and that, therefore, there 1s no necessity for 
their having an intimate knowledge of matters 
While this may be true upon the railroads, or in large 
mechanical shops, welders 
are so located that they 
They have not an engineer available, or per 


true many welders will 


these 


there are thousands of who 
must decide these things for 
themselves. 
haps the engineer who is in charge of the work is not 


familiar with the subject 
Low-Carbon Gas Rods 


Let us consider, first, low-carbon rods for gas weld- 
ing. This is a relatively simple subdivision because these 
rods are readily available and practically all of them con 





to the pecification, (4 No. LA of the American 


Welding Societ his specitication calls for an analysis 
as follows 
Carbon Not over 0.06 of 1% 
Manganese Not over 0.15 of 1% 
Phosphoru Not over 0.04 of 1% 
Sulphur Not over 0.04 of 1% 
Silicon Not over 0.08 of 1% 


These rods are usually furnished in the liquor-bright 
finish, and are commonly called by the trade “copper 
coated rods These rods are not really copper coated, 
because if they were coated with any amount of copper 
the resultant weld would be highly unsatisfactory. They 
have, however, a bright copper-colored, chemically clean 
surface, and this 1s what is desired for gas welding 
This surface is a result of one of the final processes in 
wire drawing. It is called ““wet-drawing”’ and consists in 
dipping the wire, before finally drawn, in a solution of 
copper sulphate (blue vitriol) dissolved in water to whicl 
a small percentage of sulphuric acid has been added. The 
wire 1s drawn wet with this solution and the result is the 
bright copper finish with which we are all familiar. With 
such rods a weld may be made with the torch, having a 
strength of about 50,000 Ibs. per sq. in. or somewhat less. 


lor many purposes this type of rod is entirely satis 
factory, and where a weld may be reinforced, that is, the 
weld metal section built heavier or thicker than the plate, 


1 


sufficient strength can be cit veloped for all ordinary pur 


poses 


Such rods may be used for the welding of miuld-steel 
plate, but would be utterly unsuitable for the welding of 
higher-carbon grades of pipe required for high-pressure 
steam, oil or gas service. They would also be unsuitable 
for boiler work covered by the specifications of the boilet 
code of the American Society of Mechanical [engineers ; 
for such work a high-strength rod must be used, which 
is usually an alloy steel rod if it is to be used for gas 


welding 
Electrodes for Welding Mild Steel 


Now let us consider the same general class of rods for 
electric welding \ very different situation develops 
when electric welding is considered. The liquor-bright 
finish, which is so advantageous for gas welding, is not 
suitable at all for electric welding \ bare low-carbon 
electrode is shorter than the welding rod used for gas 
welding ; and instead of the liquor-bright copper finish, it 
has a residue left upon its surface consisting principally 
of lime which has accumulated upon the rod during the 


wire-drawing process 

This lime coating ts very thin and there is apparently 
little of it left upon the surface of the rod, but it 1s essen 
tial to the proper operation of the ar The coating 
steadies the arc, as does also a sull, or rust coating, which 
is likewise used tor bare electrodes 


Many welders have the idea that there is a radical dit 


ference between the steel 


used in welding rods for gas 
welding and that used tor bare electrodes for electric 
welding The difference in the steel may be one only of 
carbon content Phe radical ditterence does not le in the 
steel itself, but in the finish of the rod. For gas welding, 
the chemically clean tinish 1s desired and is most success 


ling the thin lime coating. due to 


ful, but for electric wel 


G ENGINEER 


the dry wire-drawing process, is essenti 
ness of the are 

low-carbon electrodes lay have a cat 
0.06%, which would be equivalent to the | 
heation of the American Welding Society, 
have a carbon content of 0.13% to O.18% 
case would be in accord with the specificatior 
of the American Welding Society 


Obtaining High-Strength Welds 


lf the Yas welder desires to make a stronget 


can be obtained with the usual low-carbon weld 
he obtains an alloy welding rod having a 
surface, but not necessarily a copper-bright fir 
alloy rod will contain perhaps nickel and chro 
a higher percentage of carbon, or perhaps 
higher percentage of carbon and some vanadit 
rh-stret 


instance, the analysis of a very good hi: 


~ 


Carbon O.29% 
Manganese 0.40% 
Silicon 0.25% 
Chromium 0.209% 
Nickel 1.50% 


\nother excellent rod contains: 


Carbon POU 
Manganese O.80% 
Silicon O.55% 


or the rod May be nickel-steel rod havi 
equivalent to the specification of the Ameri 


Society for nickel-steel. This would be 
Carbon 0.15 to 0.25% 
Manganese 0.50 to 0.80% 
Phosphorus O.01% 
Sulphur 0.04% may 
Nickel 3.25 to 3.75! 


1 


\ny ot these rods will) produce welds ha 


siderably higher strength than 50,000 Ibs., the 


which would normally be expected of the low 


1 


rod The weld metal of some welds made w 
alloy rods and the 


60,000 Ibs. or even more, depending, ot 


gas torch may have a stret 


the work being done and the skill of the welder 


The strength of the weld metal is, to a cot 
extent, due to its carbon content Phe carbor 
of the weld metal is usually lower than th 


welding rod which has been used in’ connectio! 


the oxyacetylene torch 
This difference in oxyacetylene welding 
nothing like as great as it is in electric weldit 


bare electrodes are used. lor instance, the spe 


of the American Welding Society do not consid 


there is a great difference between the rods cov 


the IX No. 1A. specification and containing 0 


af 





hi 


carbon, or those covered by the If No. 1B speci 


containing 0.13% to O.18% of carbon, insotat 


weld metal is concerned The reason for t 
fact that a large proportion of the carbon is « 


during the passage of the metal through th 
the result that the weld metal does not cont 


much earbon, whether the lower or the higher per 


1S usec in the electrode. 


«Al 


111 
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alysis of a typical deposit made with a bare 
might be as follows: 

Carbon 0.05% 

Manganese 0.11% 

Phosphorus 0.02% 

Sulphur 0.11‘ 

Silicon 0.07% 


in electric welder, therefore, desires to produce 


wing a higher strength than the typical deposit 
ire low-carbon rod, he does not turn to a slightly 


coated of 


irbon or alloy rod, but he obtains a 


electrode, in the operation of which the car 
‘s through the are protected by the coating or 
or the gases produced by it, and becomes a 

weld metal, which is much higher in carbon 


refore, greater in strength than the deposit pro 


the bare electrode. Of course, all of the eat 


the electrodes does not through the are 


pass 


but a large proportion of it does and also a 
rger proportion of the 
Both of these 


result that 


manganese and _ silicon 


in deoxidizing 


of the rod assist 
the 


ductile 


tal, with the weld metal is dense, 


] 


7 Covered Electrodes 


1 
may Nay 
analysis as the | No 
0.15 to 


weld much higher in 


ld metal of a covered electrode 
the 


in Welding Society containing 


tely same 


1 


nd yet produce a 


ranging above 60,000) Tbs. per sq. in vhen 
applied. 
coating may vary from a processed electrode hay 
light coat to the very heavily covered electrode 
what is known as. shielded-are welding But 
er the nature of the coating. the object is to 
fer through the are stream the elements in_ the 
«le with as little loss as possible, and to prevent 
the production of non-oxidizing gases around 
stream the contact of these elements with the 
of the air \ further object 1s to cover the com 


weld with a protective coating or covering to pre 


low cooling Som 


assist Il Ss 


elements are 


xidation and to 


various metallic included in the coat 


the 


content of these elements in the weld 


MCrease 


( possibilities Ot the coated electrode seen to be 


unlimuted, and it is my belief that such electrodes 
e used to a constantly increasing extent their 
ntages are better uncle rstood bv the average weldet 


is not. my intention to discuss in detail the hun 


of coated and uncoated electrodes and other weld 


rods now the market, but rather to attempt to 


the 
of definite knowledge ot 


upon 
and the welding engineer the 1m 


the 


ey to weldet 


chemical analysis, 
1] ] 


ell as the physical characteristics, of the we King rods 


viich he uses 


tendency on le manu 


eT ¢ IS 


FTOWINE | 
irer and the seller of welding rods to state the chem 


inalysis of the rod in his literature. If he does not 
to give the complete analysis of the rod, he at least 
ndicate the limits of the carbon content It this is 
the consumer of the rod, or the engineer, soon 
is to associate with the trade-name under which 


] ] 


od Iss id a knowledee of thr analvsis 


approximat 
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of the rod and he can, under these conditions, utilize 
the rod to very much greater advantage than 1f he knows 


nothing whatever about the elements it contains, 


recent classification of welding rods, 


the larger companies, in which the 


I know of a 
developed by one ot 
Wickwire-Spencer Company's Grade No. 2 welding rod 
was classified with rods for hard-wearing surfaces. In 
this same classification were Stoody Self-Hardening rods 
Weldite e | If 
Wickwire-Spencer ¢ 
1WMaYV ie 


the analysis of Grade No. 2 


Pyy 


and 


rod unknown, one 


were 
which would be wrought 
lortunately, 


can easily 


by using this rod as a hard-surfacing rod. 


the Wickwire-Spencer Company in their catalog of weld 


ing rods give the analvsis, and one see that 


No. 2 fo 


any May 


(arade electric are welding contains: 


to O.18% 


(0.1335 
A 


\langanes¢ 0.10% to 0.60% 

Sulphur O.04% max 
Phosphort 0.02% max 
Silice 0.04% max. 


Vhis 
No 1b Ol thre \merican Welding Society. It IS 


hard-surtacine rod in any 


rod, therefore, conforms to the specification | 
not a 


sense of the word and should 


never be classed as such, because when a weld is mac 
with this rod, the weld metal will be machineable and 
will be ductile 


If, with the classification mentioned, a welder had put 
of these rods and had attempted to 
the 


chased a quantity 


use them as hard alloy overlays, result would have 


disastrous insofar as Ins job was concerned and 


bee 1 


ition 


perhaps his re put 


Misapplication Due to Lack of Knowledge 


\nother example of this kind came over my desk the 


other day as a letter from a welder who welded two 


wutomobile with low-carbon weld 


Both 


Important parts Ot an 


ine rods and the torch of these parts were alike 


] nickel-steel rods in his: shop 


and both TOKE 
at the time but did not use them, because he apparently 
had no knowledge of the steel from which the parts 
were made, nor did he know anything about the use 
of nickel-steel as a welding rod \s a matter of tact 
neither of thes ints should have been welded at all, 
but it is obvious. that weld made with nickel-steel 
would at least be stronger than one made with low-cat 
bon welding rods 

There are hundreds of such cases which occur daily 
The right welding rod for the job in hand 1s not used, 
because the welder knows little about the nature of the 
metal which he is welding and perhaps even less about 
the rod which he ts using 


Some Of you men are engineers; some are superimn 


tendents and foremen; some are general managers and 


others are welders, but whatever your position, 1f you 


are interested in doing the best work which welding can 


produce, you or someone else in your organization should 


make a study of the metals which you are welding and 


the welding rods which you are using to determine 
whether or not you have an economical rod for the put 
pose and one which will give maximum strength and 
ductility if required If your welder is competent to 
make this study for himself, so much the better; but 
if he is not, some one in your organization should as 
sume the responsibility and select rods which will pro 
duce the desired results 
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he itter ould not be made one contingent upon 
price alone | amount of welding rod used is very 
mall in most cases, and the strength and usefulness of 
i weld in a ly valuable part may be dependent on 
the difference of a few cents a pound in the purchase 
( the reo wnother advantage which a knowledge of 
the ¢ irbor content of the welding rod vives 1S a more 
definite understanding of its melting point. Very few 
velce kre the wmportance ot the melting pomts f 
elding rod nd of the base metal, and few indeed 
realize that the lower the carbon content of a welding 
() the | ( W be the melting point lor instance 
t lo irbon steel of about 0.060 carbon will begin to 
Micit l ippre riate F635 deg I: Steel base meta! 
having a lngher carbon content will have a lower melt 
ne point 
Effect of Carbon Content on Melting Point 
lo be specific, the melting range of steel having a 


0.05% is, according to the Bureau of 


2669 and 2768 deg. | That of steel 
having a carbe content of 0.509% les between 2453 and 
2711 deg | li WV should AVCTAL’ these ranges 101 
CONVCTIICNCE the iverave melting pom ot steel contain 
mg 0.05% carbon would be 2718 deg. F.. and that otf 


teel contamime 0.350! carbon 25835 deg., a difference ot 


If. therefore, the welding roc has a carbon content 


ot O.O6¢ 


~ and the base metal a carbon content of 0.50%, 


there will be a difference in their melting 


150 deg. FE The puddle of 
metal would, therefore, have to be raised in temperature 


points Ot 
approximately molten base 
150 deg. higher than the melting pomt of the base metal 
in order to melt the welding rod in it. 


This means that particularly in metal-are welding there 


is definite assurance of fusion and penetration of the 


hase metal if the carbon content of the electré le is lower 


than that of the plate being welded. 


Suppose, on the other hand, that a welder picks up a 
rod, the 


unknown and that, as a matter of 


piece of welding carbon content of which is 


fact, this carbon con- 
tent 1s approximately 0.50%. This electrode would have 


a melting point of 2583 deg. If a weld is made, for 


instance, upon a piece of mild-steel plate having a carbon 
content of 0.10%, the melting point of the steel plate 
would be in the neighborhood of 2693 deg., 


mately 110 


or approx! 
deg. higher than the melting poimt of the 
electrode 


In this event the welder would proceed in the usual 
manner without realizing this difference in melting points 
between the plates and the electrode. The rod, of course, 
would melt easily, but the plate might not be thoroughly 
with the result 


that there would be little general cohesion between the 


melted as the weld progressed upon it, 


weld metal and the base metal 


It is true. of course, that more heat in metal-are weld 


Wg 1s developed at the positive pole of the are than at 
the negative pole, and the negative pole in steel welding 
This additional 
considerable extent dissipated in the greater mass of the 
this 


be, the relationship between the carbon content of the 


is usually the electrode heat is to a 


plate or base metal being welded. However may 


electrode and its melting point should be thoroughly 


understood and taken into account by the welder. 
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\s a rule, it 1s good practice to endeay 


1 


welding rods havi 


t 


possible to use electrodes or 


the same melting point, preference bei 


higher melting point for the electrode in 


In gas welding there is more latitude. 


torch can be manipulated to actua 


base metal ahead of the welding rod and_ th 


the fusion of the two. But even here. a wel 


having a slightly higher melting point. thar 
metal is good practice. 

It is not my intention to infer that there sl 
more welding rods on the market than at pres 
are too many now and some of them could be « 
to advantage. I[ am’ trying to impress upor 


] 


that a better knowledge of tl 


acteristics and a better knowled 


] 
} 
I 


of welding rods 


of metals w 


ge 


t those rods which ar 


ie more intelligent use of 


available because most of them have their plac 


ing and satisfactorily accomplish the work exp 
the m 
Rods for Bronze Welding 

\mong non-ferrous welding rods, the most w 

rods for gas welding are Tobin Bronze and sili 
ie ep 

rods Pobin Bronze is an alloy consistit ' 
copper, 1% of tin, and 39% of zine. TI 


at a F., and has 


strength of approximately 54,000 Ibs. per sq 


temperature of 1625 deg 


name “Tobin” is a trade-name owned by the -\ 


1 


Brass Company, but there are similar alloys 
tured by other companies and known under yariot 


trade-names. 
Sileon bronze is a patented alloy, consisting 


and 


60%. 


inantly of copper zinc, the content 


cOppe r 
about 58% or There is in addition fron 
to 0.25% of silicon and a small percentage ot 
manganese. 

These welding rods are used to a very larg 
for the bronze welding of cast iron, the iron bein 
heat and the molten flowed 


adhering with great tenacity to its surface 


to a red bronze 

Manganese bronze is another alloy used with tl 
for bronze welding where a hard surface, having 
wearing quality, is required. The analysis of 
age manganese bronze rod 1s: 


Copper 57.0% 
Tin 1.00% 
Zine 39 00% 
Manganese 1.009% 
Iron 1.50% 


the build: 
of worn valve seats on automobile cylinder bloc! 
is specified by 


Manganese bronze is often used for 
some of the railroads for the bi 
up of piston heads and other parts which are sul 
abrasion and wear. 

None ot 


electric welding. 


these rods are used as a metal elect 
They may be used in carbon-ar 
ing; but if used as a metal electrode, the heat of t! 
is likely to vaporize the zinc, resulting in poros 
the weld metal and lack of strength. Zine melts 


deg. F., \s th 


ing point of the alloy is approximately 1625 d 


and boils or vaporizes at 1760 deg 


will be readily appreciated that it is quite easy 1 
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metal to a point above the boiling point ot 
ntent, producing clouds of white smoke whic! 


de vapor. By careful manipulation of the 


the carbon arc, this vaporization of the zinc 
ided; but in metal-arc welding, the zine is 
e burned away 

reason a much 
ronze rod which may ec 
pper; trom 3% to 4% of tin, and 


fait te 
There 1s no zine 


f phosphorus 


iporize, and it is used for the welding of brass 
1 light-gage copper and for the weldi 
Copper Rods 
welding rods’ used for the welding of copper 
+] “| - the arc ar 1] — | 
the torch or tne arc are usually o uc 


though copper has not been welded to as great 
as it 


can be and should be if suitable rods 


red. Very 


t 


few welders realize that there are 


erades of copper, one oO! which is weldabl 


s not. The ordinary copper which is famuliat 


us is known as electrolytic copper and many 


to weld it have failed The second grade ot 
which has been mentioned, is deoxidized coppe 
¥ loped by the copper industry especially because ot 
oe characteristics 
zed copper is made into welding rods and alse 
lates. sheets, bars, tubes, etc... and it mav be we ed 


it any flux with either the torch or the arc, the 


tant weld metal being dense, strong and ductil 


trolytic copper is a very pure metal, but all the 


8 


reas ey ke 
It 1s not eliminated 1th the commercia 
O.07% ot 


This 


» effect on the electrical or physical properties of 


rom 0.05% to oxvgen remains in the 


if cuprous oxide. small amount of oxygen 


products made from electrolytic copper. \When, how 
an attempt is made to weld it, the cuprous oxide 


so much trouble that many failures have resulted. 


prous oxide melts at a slightly lower temperature 


pure copper. When copper is heated to its melting 


with the torch or the arc, the cuprous oxide is al 


melted, and distortion from shrinkage or mechan 


1 


work, such as forging, will cause the metal to crack 


yxidized copper, as one would readily imagine, 1s 
copper from which the cuprous oxide has been re 
|. This is usually accomplished by the addition of 
phorus or silicon, aithough other deoxidizers can be 

The deoxidizer combines with the cuprous oxide 


Under 


welder who has 


] 


le copper 1S left essentially free of oxygen. 


ese conditions it is weldable, and a 


pted to weld electrolytic copper would be very much 





ised to find how easily copper may be 


d. 
very useful welding rod is Everdur, which is an 


of copper, silicon and manganese made by the 


rican Brass Company. It contains approximately : 


Copper Q4 8% to 96.0% 
Silicon 3.0% to 4.0% 
Manganese 

is a melting point of 1866 deg. I., and its strength 


s from 52,000 to 100,000 Ibs. per sq. in., depending 


its condition. 


he patent office has been extremely busy in the last 
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few years in granting patents upon various alloys to 
be used for welding rods. In fact, it seeems now as if 
a great rush to itents was in progress, the metallur 


gists of many larger and smaller companies working at 
full speed to develop and patent more and more special 
alloys, or special fabrications, which might be used to 


advantage 
Special Electrodes 


There are many special electrodes which have been 


developed xcellent results im many 


stances SO! ot tl re a combination oft ferrous 


and non-terrous metals instance, One in particular 


has a copper core and a sheath of strip steel rolled around 


the copper cor \nother has copper core with two 
such sheaths ( hese are flux coated on 
the outside. 

Chere are mat specia 1 s of electrodes One ot 
these now upon the market is made and patented by the 
General Electi Compan It consists of a core of a 
higher-carbon or alloy steel having a lower melting point 
than the sheatl lhe sheath 1s of low-carbon steel, and 


between the tw a flux containing zine and sodium 
titanate. The sheath is in strip form and is formed 
around the core as the welding rod is drawn through 
a die. 

Phere are with grooves formed in them, into 
which flux is forced Chere are other rods with knurled 
and checkered surtaces, lik wattle ron, for the lodg 
ment of flux Triangular sections are put together 
to form rods, and semi-circular sections having a lon 
eitudinal tongue and a groove, with flux between, to form 
a rod 

Other recent patents include several rods incased in a 


highly refractory covering and bound together at one 


end with a ring for electrode-holder contact. It seems 


form and combination 
and 


] 1] ] 
as 1f almost every possible shape, 


of steels, allovs and coated uncoated, have 


been presented to the patent office, and upon many of 
these 


cult 


patents have been oral ted (One of the most diffi 
with 


things Is to keep pace 


all these devel ypments 


and to correctly evaluate these rods for their specifi 
uses , 

| sincerely hope that this paper will influence the 
welder to give leepet nd more careful attention to the 


before. Lf 
he does this and intelligently uses the information which 
he- gains, he will 


study of this subject than ever 


improve the welding 


pre CeSS in his 
organization to very marked degree 
od 
Alabama Polytechnic Institute 


to Hold Welding Conference in May 


Plans for the second Southwide Welding Conference 
it the laban Polytecl Institute, Auburn, Ala., 
next Mav, are being made by Dan T. Jones, professor 
of industrial engineering and shops. This conference 
will bring together many of the outstanding leaders in 
the welding field Many technical papers and actual 


demonstrations set forth the latest developments in 


welding, and Various 1 anutfacturers of welding equip 


ment will exhibit their products \n extensive program 


ot entertainment vill he arranged for the visitors 
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Welding was used through 
out in fabricating these two 
straight-line cantilever 
cranes, each of 5 tons ca- 
pacity, with a 35-ft. maxi- 
mum range of operation on 
the dock side. The installa- 
tion was made by the Orton 
Crane & Shovel Company for 
the National Terminals Cor- 
poration warehouse at Cleve- 
land, Ohio. 


The modern plumber carries 
a complete brazing outfit 
with him as he plies hi 
trade. 



















Puzzle: Find three welded tanks. (Photo 
courtesy Oxy-Acetylene Tips.) 


An all-welded propane gas charging station, 
said to be the first in this country. The 
left-hand section houses the motor, and the 
section on the right is the charging room. 
All pipe lines entering the station are gas 
welded. This station was built by the Grand 
Rapids (Mich.) Welding & Supply Com- 
pany for supplying propane gas to their 
customers. 
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riter or an adding machine, in taking dictation, in keep 
or Lot nd other records, in composing business letters 
ml on the irest outline of facts from the manager, 
ontactin ( tome by telephone or in the office, et 
Naturall at qualities iving to do with personality and 


character gs they relate to the position at hand should 


Discussing the Job Thoroughly 


it Is lw: desirable to talk things over very caretully 


Ww applicant Not onl should all phases of his past 
] | sed, but also the requirements of the 
about to undertake. Usually it is 


] 
POOT 


practice to talk things over on two or three ditferent ocea 
rior to arriving at a tinal agreement. Particularly 
it is recommended that the cards be placed on the table 
we up ith regard to what is expected on the job 


It better to discuss things thoroughly in advance than 
to have ‘Act 


at leisure” las a peculiar significance 


a misunderstanding later. The old saving. 
in haste and repent 
when applied 


Tt the 


lor reterences 


to luring help 


applicant is a it is 


\lany 


written 


stranger a good idea to ask 
successful concerns follow a 
from all the 


agreement 1s made with the prospective em 


prac 
tice of getting reports references 


betore any 


plover 


\fter you have arrived at a final agreement with your 


applicant on salary, exact duty, hours of labor, vacations 


and other details, the next problem at hand is giving the 


worker a preliminary training 


Supervise the Worker Closely at First 


Unless the new member of your organization is an “old 


timer’ on the work which he has been hired to do, it is 


desirable to explain things very carefully at the outset and 


closely watch the few 


planations and frequent check-ups in the first few days 


of emplovment, the expe 


Jisa highly desirable quality and is a means of fore 


first operations.  Vainstaking ex 


particularly with 


men of less 


riches? 


stalling unsatistactory work later on 


If the proper understanding has been reached in ad 


vance, and it the 


explanations and the corrections ar 
friendly, 


the applicant wall 


elven ina straightforward, man-to-man fashion, 


understand the reason for initial super 
Vision and will not resent it If the worker shows prog 


ress and improvement, the closeness of the supervision 


Call eraduall hy relaxed 


Supplying Inspiration and Incentive 


Perhaps more portant than the instruction and super 


vision is the matter of inspirmg men. To do his best 
every worker must have a detinite objective lhe most 
successtul manager ts the one who supplies that incentive 
to the people working for him 

Phere is undoubtedly a trend toward shorter hours of 
labor. On the other hand, it should be borne in mind that 
the worker who has the proper imeentive and hope ot 


reward of one kind ot 


another, will gladly work for vou 
sixteen hours a dav, whereas if he has no such objective 
bly wall grudgingly work six hours a day. There 


rob 


he proba 
fore, the 


welding shop manager must supply these 


incentives by every means at his command, such as hold 
ing up to the employees the assurance of regular pay and 
regular employment, the possibilities of 


Opportunities to 


protit 


working 


sharing 


come, a pride of for a high 
pay, and other 


so as to keep the employee interested in his ob, 


grade concern, possible vacations with 


things, 
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and willing to give his best. A simpl 
prerequisite to inspiring workers ts that tl 


honest and a “square shooter” in al 


Prodding Some and Complimenting Other 


Men are not all inspired alike; one will requir ¥ 
of treatment and another a different kind - 


to be prodded along, others have to “bawl 


so often, and still others need to be “kidded 


job of the successful manager to find just 
treatment which is most successful in eacl 
and to apply it. 

One of the best ways of satisfying the 


plovee is by the judicious handling of raises 
ployers make it a practice to hire workers wit! 
understanding of raises which are to take plac 
specified time if the employee makes good 
policy is followed, the promised raise should by 
at the time specified, or the employee definite 
he has not earned it. 

It is usually better and more inspiring 


raises, though they may be small, than to 


raise only once every year or two every on 
have frequent evidences of his advancement SI 

. : . ul 
at relatively frequent intervals are evidence Sal 


and a great stimulant to the morale of the e1 ' 
\ homely, vel effective, Way to gain met s 

and bring out the best in them is simply to b 

in all dealings with them. Show 


about 


interest 
with 


life, laugh them their kids’ 
venuine concern when a wife ts ill at hom 
they laugh, weep when they weep.” Avoid be 
hat” or “up stage.” 


The Value of Fair and Impartial Discipline 


Regardless of how much the emplover may do t 
workers, or how well he treats them, there ar 
who must be disciplined periodically. There 
when it is necessary for the boss to “put his tov 
\ successful emplover is the one who knows 
out discipline and to do it fairly and justl 
favorites. 

If there are several men on a job and one 
by with sloppy work or with loating, the 
Nothing 
lating to a gang of men than to know that 
the 


and pomtl 


entire group 1s adversely affected 
job, detecting imperfections 
no matter “whose toes may be stepped 


Keeping a Jump Ahead 
When 


operator 1s 


all is said and done, the most succe 
the 
opposed to driving them. 


one who inspires and leads 
| 


I-ven though tl 


get to the poimt where he does very little wel 


self, It 1s necessary that he “keep a jump ali 
men in the knowledge of handling particular jo 


the ability to take the torch and demonstrate the 
] 


Well necessary. 
lo be a success at operating a job weldn 
thove the “one horse” class, the manager——w!] 


cases 1s also the owner—must continually 


self in three directions: first, in welding skill and 


practice; second, in the business side of his ent 


which deals with advertising, purchasing, credits 
lections, salesmanship, ete. ; 


and, third, in selecti 


ing and managing employees. To achieve 


the last is most important. 








Burdett Salesmen Atop Lookout Mountain, Laying Strategic Plans for 1933. 
Left to Right: S. R. Jones, R. G. Wilsor W. P. Hendrix ( r. Price, M. E. White 


Burdette Southeastern Division Holds moving to New York, and 


Sales Discussions on Mountain Top City, where he beca 
' manutact hemical | 191 t 
es meeting held QOct ( sist Parker | | became interest¢ 
the representatives from the Puritan Compressed Gas Corporati 
Division of — the hurdett they built t company up to be 
Company was a most unusual one the strongest lependent compani« 
Ss beet the established custon ( | ess this « mtry 
r the district me t mect \ 


The unusual feature of the recent E. J. Hayden Elected President 


was the precedent establishe of International Acetylene Association 
rice eneral sales manager f1 ‘ 
v he made preparation or 1 at ats:.2 ial business meeting he 
erence to be held in the aT a 1c November sth, the | 
Chattanooga, with the ren U itiona \cetylene  Associat elect 
SCUISS s t tal ‘ preside t Havdet centra 
| kout Mounta 450 it 1 igel Linde Air Products ¢ 
c Che view att a 1 | ( VIN Was 1 rit 
M ta practicall n iSst eS | Pears ( 
which the S t 
tiie compan ( ites “0 
i ) seen trot It t ( 
N t! i Mm t Ca 
1 Sssce. \labat Lent 
ss This | 
erritory Was the ( 
t t battles thie ( 
es battles of 19 t 
the B rcdette t 
t nN thei ? ‘ ’ 
ent ( 
* 


Death of J. R. Foran 





\ | ral { wel ( 
md compre 
t it it Kans ( \l 
i eart « cit \ I 
tsc three ‘ ) 
( ths prior t " \I 
\ ( mpelled t take 
It1¢ is president t + ( 
( (; Corpor it | RD A 
Ka s C1t\ He was a p t 
e Gas Products A atic 
- e t Kansas City Chambe 


hnmer¢ E.J. HAYDEN 


President, International Acetylene 
Association 





( Chicago, was elected 
ce-president to succeed Mr. Hayden. The 
llowing directors were also elected: W 
é . National Carbide Corpora 
New York: W. H. Ludington, Ai 


ustria Gases, 


Reduction Sales Company, New York; H 


Ss. Smit Phe Prest-O-Lite Company, In 
McCune, /ndustry and 


Mew York: WB 


Flannery, 


Harris Calorific Sales Company, New 
Yorl L.. EF. Loutrel, Shawinigan Prod 
ts Corporation, New York; 1. J 
Fause Modern Engineering Company, 


K-G Weld 
York 


St. Lor ind Philip Kearney, 
& Cutty Company, New 


Mr. H en, the new president, has been 
nected with the sales and development 
ses of the oxyacetylene welding and 


lustry for more than 18 years 
resenting practically the et 
the growth and develop 


e process. 
* 

Blukote Electrode Developed 

for Cast-Iron Welding 


\n electrode which, used with direct cur 
st-iron welding, is said to pr 


ea we that is low in carbon and ts 
ned, has been announced by 
the ( Steel & Wire Company, 4545 


Chicago, Ill. This new 
lectrode, known as Blukote, is of the 
sheath type, reducing the heat to a min 
Due to the lack of penetration, the 

irbot f the casting, which is relatively 
liffused into the weld. As a 
result. the weld is very easy to machine 
y penetrating power ol the are 

make Blukote adaptable tot 


thin-sheet welding, eliminating burning and 

stortior f the sheet. This rod was de 
veloped in the laboratories of the Central 
Steel & Wire Company 


¢ 


Portable Outfit Makes a Hot Flame 
for Slip-Joint Brazing and Soldering 


\ 1 l portable acetvlene unit with 
tips, and attachments, tor 

, lering. has been announced 

‘ t | upment Manutacturers, West 


This unit, known a 


S t-Solder-Braze Equipment, utilize 
( thar f sufficient heat 
n 1 ill kinds of solderin 
( e to slip fittings, ust 
i rods, such as “Shi 
}? ( ( ‘or braze thu vall 
ts with bronze br 
ita little over 1600 d 
oat beth pp 
netal 
‘ table r babbitt 
t (i ( Pe | ding ene T 
irae ke sO 11) uts d 
v-te erature metal t 
es, temperi and tor 
ses. It can be provided 
ent for flood-lighting work 
S The unit is very light and 
take ] ut littl space The gas is made 
he torch 1s in operation; and 
rch is turned off, the machine 


+ 


StOps feeding carbide 
addition of a simple flashback 


woff, this machine will sup 
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{ vi doing a great riety of small pulley is 6x6 in., and the weight of the laterally to produce a le; 
velding and cutting jol in addition t unit is only 60 II which 1s found necessat 
its usual tunction of soldering and braz This unit is essentially a substitute clean cuts free of slag 
v crankshaft pulley installed to replace the Varies slightly with the 
lhe complete unit consists of water tank, regular Ford pulley. It is fastened by three wall thickness 
pins, and for permanence it is collared \ This machine can be fitte 
sqjuare hole in the end Oo! the new crank ting torches set opposite 
shatt fan pulley accommodates the square cutting screw couplings 
headed drive shaft Iron the powell iake at one operation, and at 
of unit. The flexible crankshaft joint beveling the ends of th 
takes up all vibrations : lor making a branch com 


New Coated Electrode for 
Manganese Welding 


\ new coated electrode for manganese 
welding, designated as Type W-85, has 
been announced by the General Electric 
Company This new wire finds its prin 


cipal application in the building up of 
worn manganese-steel castings to original 
dimensions and in the repair of such frac 
tured parts. It also can be readily applied 
to obtain a manganese-steel surface on 
1 | | 1, thereby 


giving the parts a tough, work-hardening, 





wearing surtace at a low cost. Other ap 
plications will be found in worn equip 
ment Considerable saving is possible 
Complete Unit for Brazing and Soldering through reclaiming dipper teeth, crusher 


Crank-Operated Pipe-Cutting M 
mandrels, and all pulverizer parts, as well 





irtored «ip I pre ure rag < and tec as worn parts ot numerous items of equip , 
, } ; 1 ‘ . , , I Is Ta ked hack and tort 
torch, tips, and attachment lo It. ot hose, ment used in the o1 tields In addition. . | 
, s . : : ; zontal bar while the cut 1 ( 
! yn I Bi 1 ( ind twe chary¢ ol this new electrode should be ot vreat im 1 
‘Se ; torch following the lay 
irbide terest to the traction industry for building ; . , 
pipe with a templet. Other 
up worn switches, frogs, and cross-overs tin! 
j ion, such as multiple-piece 
° The tollowing features are claimed for | 


; ‘ = ducers, and bull-nose c! 
New Device Allows Welder to this new electrode 


clotting tor gravel scree 


; : : ’ Rehab] Ids cay ] } 
Be Driven From Ford Car 1) Rehtable we an be made by cutting for weld tests 
relatively unskilled operators (2) When | , ' | , 
‘ ' 1" : thie nachine can be put 
he Ford \ Mod Sate-Weld the rod is melted in the atmosphere and a 
Power Take-Off is the name of a new de ipplied t ferrous metal articles, it ex 


e manutactured at 


d by the Weld hibits the essential characteristics of Draw-Cut Flash Trimming Machin 
engineering Company, Milwaukee, standard heat-treated manganese © steel. Controlled Through Push Buttons 


Wi lor attachment to the tront of Ford that is, toughness, ductility, and = surfa : 
irs to enable the e1 e to drive an ar hardening under cold working Phe nickel Electric sarees aap 
velding machine This unit can be in content overcomes any tendency of th designed for hand Re “ 
talled « t Ford car in three hours, it ts metall Manganese ontent of the rod to of the features of so te 
umed, and can be lett permanently, as Oxidiz and = prevent brittleness undet duty draw cut flash tris 
sie, satel TE peer aes shown in the ilustratior 
weld-metal is necessar The nickel su 
cesstully “carries the relatively high ear 


bon without affecting the ease of welding 


ind the high carbo im turn, gives excel 
lent wearing qualities to the weld (4) 
I he electrode is turnished witl a coatine 
which has a high are-sustaininge property. 
making the wire readily adaptable to bot! 
t.-4 ind d welding 





Airco Announces New Pipe 





emer TaheON tar Attnchenent to Feed Gar Cutting and Beveling Machine 


to Drive Welder The carriage of the new Airco Stvle Ni Morton Flash-Trimming Machi: 





ae 1 es 


1] evVelne machitie 1s d against the 
' _ eof the pipe by a roller chain which engages a used to trim the flash 
; r | d . , ind the rant drive chain sprocket \iter adjust welded seams mm strips sheet 
irl = Soe , . nserted im ing and hehting the tercl the operator and can be furnished i 
the Tront t . ! it ns the hand crank, tl | turning the ting stroke desired, the 
Phe unit leta rom the car 4 pipe or, if the pipe is. not ree to turn, having a 48-in. cutting t1 
rive i a \ t ut « thr vchi rotate round t pipe \ This machine has remoy 
rear mn te econd t is equipped with a smceoth, unitorm) bevel uare with the ram bearings, which a 
elt pull tor ari t velder, and a we ani is. produced work and long life t 
pecial rl r oma tau i ce stant ¢1 The cutting torcl 1s idjustable on the work 1s set avainst a st 
peed. The welder ca e mounted « bracket to a I red bevel angle from it unnecessary to use he 
i trailer ind towed behind the car whe vertical, tor cutting off square. to 45 deg binding Since pneumats 
t ic the work hour more or less for any welding bevel re pensed with, compressed 


imken bearings are used The take-oft quired The torch ma Iso be adjusted sary tor its operation 
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’ IMPORTANT Savings to industry. 
(for vas or electric welding) Sa pat . . . ph 
om A os both in production and in repairing plant 
lov Of Copper, sili na nanganese “ 
has excellent welding characteristics equipment...have resulted from the de- 
Makes high-strength welds on copper, brass 
‘ rt - ry . ~ 
© and copper-nickel alloes Also weed velopment of Bronze Welding. Copper 
rt ‘ Al ‘ < 
1 sh t metal. Melts at 18 | 4 * ° 
a atic saaleiales alloy welding rods, because of their 
7 . . - . 
MANGANESE BRONZE (for g strength and low melting points, are ex- 
ling) rodu é ough trong ° - : ‘ = 
rf wedi ; : a tensively used for welding iron, steel, copper and copper alloys 
isually resiscant to wear pecially adapted 7 ? 3 
building up surfaces subject to abrasior by both the oxy-acetylene and carbon or metal arc methods. 
i. sean ; 
HOR (for gas and There are seven different Ana and high quality of Anaconda 
welding) is extensively used for ; ; re ; 
ST OG a eee conda Welding Rods, each with Welding Rods are due to the 
ht, malleable and low a individual characteristics experience and technical know!l- 
cc S Me | sy . 
ye © ach particularly adapted to cer edge of The American Brass 
ING M (tor gas weld tain types of work. Tobin Company. Tobin Bronze and 
) is a high-zine brass tor welding here aie ' , ' . . 
. oe ! Bronze—the most widely used six other rods described in the 
gth is not essentia its at 4 
; ‘ e because of its acceptance as the column at the left are available 
nt ' s ideal rod for the general oxy through leading distributors of 
v) I mmenge : 
high electrical conductivity is essenti acetylene welding of cCast-1ro! welding supplies...usually ship- 
s are quite ductile. Melts ac 1981 I and malleable iron—melts at ped in bulk, but also obtainable 
L623" F preheating is usually in clearly labeled ten-pound 
b) ICON ¢ ( iS ¢ 
v) is used to fabricate etal turnitur innecessar\y pac Kare S For complete infor- 
r other sheet metal work. Requi . 
% ‘- The uniform composition mation ask for Publication B-13. 
| Has a good ele trical CONGUCTIVITY 
esastronyg, sound Ww } M 
| 
| 








THE AMERICAN BRASS COMPANY 
Anakin GENERAL OFFICES: W ATERBURY,CONNECTICUT 


from mine to consumer OFFICES AND AGENCIES IN ALL PRINCIPAL CITIES 


ANACONDA WELDING RODS 











‘ te uti S t \ g prop The b et ¢ Z 
e ma tie i! é ti nonel permanent mount ’ 
mA) The 1 etal \\ ri cle t} rf 
t riefly r } etil treat . 
aes ' +4 ' 1, r-2 New Westinghouse Bulleti: 
on Arc Welding 
+ 
+ \ 20 we 11 
New Bulletin the teature iract 
Pamphlet on on Grinnell Welding Tees tions of the West 
Stainless-Clad Steel ers is availabl 
L Jinn ( tee : , 
| ( Poll Ris ERS from. the lvert 
( ) } the (, ( ( At € \\ I Westit : zy 
ee a ar I hi sailed Company, East Pitt 
RE jf this wel 
I A t ( ~ \ ‘ 1 
ae sb : calls ind test eS t< 
t , tes ry the itlet , e 
' © with the Welding Structural Beams 
; = ais leas 7 er Obtain Rigid End Connecti 
’ Klementar\ 
* 
Grinding Wheels Permanently ies 
Engineering Properties Mounted on Shanks such connect 
of Monel Metal ing beams 1 : 
( re dred tt ent es ane SIZ Plate 8S of “Stue 
. { { tit has { | Ce i iT¢ listed Welding,” entitle 
( Deve ind Re a catal rect sur the Chicag: Buildings,” recent] 
cal Le t | [rite tional Wheel & Manufact Company 1101 Klectric Compat ( 
el ¢ | Wall St.. New \\ Monroe St C} I] Speeds, connections are di 
Yor \ n on me dimen Ss. ane I iT iven, togethe1 point of rigidit 
ul ! tic tants, re with a ta showing t mber of wheels ous-beam acti > \ 
samen , ind ther ipplicable t metals and alloys used to illustrate 
° 
Just a Few of the Bright Spots 
Poe ‘ tiie eri i tion ¢ ir Indiana concerns that ive recently pur \ large weldi ( ul 
vel i ‘ than 500) chased are vel machines are the completed by the | 
t \ by d tl ar by Chrvsler Corporat it Newcastle, and poration, of Los At ] ( 
the Leitelt I Works Grand Rapids Switzer Cummings, Indianapolis The fabrication of a= large 
Mi t hee t ted b | H latter has obtained a 300-ampere Lincoln = stabilizing unit. fe the 
Meyer er ! e plant he hielded-art veld the Chrysler ery of the Umion QOil ¢ 
ept ( edul equipment includ ;00-ampere G-E. are tornia \utomat ( 
° velder and a G-|I t if velding heac employed principal t 
\ ‘ velded 58-11 e this unit 
( et vat known as_ the \ oH ‘Slin ( { roprieto ™ 
a Het Ist en con the Ottawa Weld \\ Ottawa, | I. B. Been I 
let e San Joa ! i n ed ft ice \\ | Welding Con ( 
lle : rms a Main St. to larger te Marquette W., Grand Rapi M 
! t ‘ sten Ct Cs. ecialize ds ul ntract to build 
thie t 1d I in ‘ ‘ ‘ t CSS in the |. ( Mille ( 
( t { \e e & Steel , a alt the te He also did a Fach ta ] 
‘ _ | und fine | nes t t tractors on thie Ol amd 3¢ et 
Ange I] PIPE AS} atec toi a ite wed n. tat toc 
Ve t ( le ee ‘ ‘ ‘ ] orde tructior are 
‘ e ed 1] shi \ 
+ | 
ee \1 () ( tly 1 . c , - ; 
. ‘ , eld the | ‘ rani 1?00 ta 
; shee in Cae ( the Cleve Ip to the ent 
! Tract ( Cleve , Phe t then 
‘ ‘ | ih A ? ctor Ww (ral le ( ( ( nat e 
nae tes i id the Frigidaire | t Da pe 
tse derable | sisi CSN ETN oveak ded vel 
; t ‘ t ( ( nes ind ave —s | \ 
{ r wens thie _ Proet Ww Os ( I daire iene 
Inve | ‘ 1) : ; ‘ the tte on in nas ( 
' >? type ' ‘ 
( 1 tory at 1 \ 
° bs he plant te the 
, ‘ te b lhe Bond \« ‘ Buckl and ind cat fo I S 
\ Hi. Friese e \ ec Lay ! St (; S \l quire i great dea 
( 4 PP st \l ee \. H ( ive ( ( i well as welding thie 
\\ cludes if Haarve reases ictivit r equipment, installat 
M \ MM ‘ stan model an I ( ( their other general changes 
Compa iv lee kK P | ] int lhe new vill oecup t} welders are alread t 
& Macl Cor \lac \\ entire rner and will ve entrances ont the completion of wi 
ind | (;. Cart \l ( Wis bot streets eral weeks 
_— 
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ACETYBENE 


of the 
Welder 


and Cutter 





The nam 


with dissolve 


Commercial” has been associated 


>d acetylene since the beginning of 


oxy-acetylene welding 


“Commercia 


|” is known for its RELIABILITY, 


UNIFORMITY, PURITY and its ORGANI- 


ZATION for 


Whatever 


know about 
] 


ofhce to tell y 


service to the 


industry. 


ur gas requirements, you should 


Ask our nearest 


1 in the following size cylinders: 


in. size 125 cu. ft cap 


46 in. size—225 cu. ft. cap 


x44 in. size—275 cu. ft. cap 


a complete line of 


paratus and Supplies 





COMMERCIAL 


Acetylene Supply Co., Inc. 


’ 


NE 


600 W. lacksor 


Chicag 


era I as Rex tor St 

W YORK CITY 
Branches 

Blvd 683 Atlantic Ave 

Ill Boston, Mass. 

ton Ave.., S. E. 


Atlanta Ga 














THE W 








(central Syleet &e \Wire (empany 


announces 
the development of 


Blackote 
ELECTRODES 


for general purpose welding on ordinary low and 


medium carbon steel w here 


(1) Ease of Welding is required. 


(The are 





is highly stabilized and is smooth and 


quiet. ) 


Overhead and vertical welding is met with. 





(Blackote welds in any position.) 


High strength and ductility are desired. 





(Ultimate strengths of 55,000-60,000 Ib. 
per sq. in. are obtained, and the ductility 
is correspondingly high.) 

(4) (Blackote 


Paint, rust, or grease is present. 





welds right through a heavy coating of 


rust, paint, red lead, galvanizing or 


grease.) 


Ask us for the rest of the 
story about BLACKOTE 


(enlral Steet & Wi'e (many 


4545 S. Western Blvd. Chicago, Il. 


MANUFACTURERS OF 


SWEDOX 


WELDING RODS 








ELDING E 


N GI 





NEER Decer 


welded constructiot 


1 Tor 


lemented by demonstrations in the shoy 
” Help 
Karl M. Evleth, of The Bastian-Blessing ( ae 
address on “The Welding Industry as It Ap _— 
ind Engineering Problems,” before the Gr the! 
mit of the National Association of Power Et Coun 
ber 28th 
od 
sevent tive students, faculty and euest 
Lune Institute, of Joliet, Ill, showed great { f 
k ¢ welding films shown before t 
a. oO. 7 Ridlon, of the Barrett Hard we * 
il ive a talk on the economies of pipe 
2 A 
\. G. Odell, of the Denver Opportunit ubl 
( ve a talk on “What Related Subject ‘ 
Welders, Cutters and Others Interested 
! trial Sect of the Eastern Divisior ft ( 
\ssociatior it i 58th annual n 
er 10th t rt] 
> 
( Atlantic © ( Company have 
( t 67 Lexinet \ve New Y« N ) 
> 
An the pers el of the or " zat 
( ation. of Cant Ohio, who will be 
ind Buildin Congress to be held 1 ) 
Oth w be the lowing D. W. Latt ( \ 
\\ \\ Cromleyv, P. Weeks \ b. Wehl 
> 
Phe Alexander Milburn Company, of Balti 
ce at 549 West Washington St., Cl 
° Al 
‘ erties of the Lake Erie Steel & 
( hi jobbers ot sheets and specialist 
blank 1 press shop requirements, have heer 
\me Rolling Mill Company, Middletow1 
a assistant to the general manager 
\merican Rolling Mill Company, has beet 
il manager of the Lake Erie Steel Com) 
> 
| \ustin Con v, of Cleveland, O 
to weld base r large Diesel e1 
th the Winton Engine Company in this dey 
eo 
Garand Rapids Welding Supy ( 
| il promoting a series ot talks and den ; 
ren betore rious groups and 
the state 
> 
Chicago Bridge & Iron Cor i ‘ 
, | | versity veiding contere nN ier 
the distinetiot lhe the only 
e party consisted ft Gseorge Horton, 
manaver ot serations, and H. ¢ Board 
‘ Mr Horton's plane 
> 
Central Indiana Coal Compa 
ist is Line HO00-ampere shielded 
> 
Mi Iga State \gricultural College 
tel plati the holding of a welding 
t nter or eat spring Phis will be the 
iture at this institution and will be held 7 
e 4 ecril department 
> 
I. M. Cushi president of the Indt 
ly napolls, Ind announces that t 1 
( dv « industria researe kX ( 
A ( } ee! stated in a recent addr 
it “the « neer today must recognize t 
S te mics applving and the 
4 ire bsolete 











Classitied Ads 


Help Wanted—75c per line, minimum 4 lines. 

lobs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Count 8 words to line. Add 6 words for keyed address. 


FOR S SALE 


For Sale Bargains—Arc Welders, gasoline r electric ¢ 
al. Terms if desired. Write Ken's Equipment 
x U 821, Troy, Ohi 

Arc Welders—This company has had returned frot 
imip., twelve OO-amy ind twet OO-a 
ding sets We will sell these at a price, ] 


eady paid Electric Arc Cutting & Weldu 
| 





ONE DOLLAR 
WILL INCREASE YOUR EARNING POWER 





nging you any one ot the tollowinge cuarantee 


FLUX FORMULAS 


Brazinge—Copper—High-Speed Steel—Alu 

r both the cast and sheet metal or all to 
tructions YOU CAN MAKE YOUR OWN 
undreds of the most successful welders are 
isist on having their fluxes tres when the 








Last Orange 





»bbins, 38 Winans St., 


WANTED TO BUY 


Arc Welder—On« 200-amp. or 300-amp velted typ "6 
Give full information, price, age, et G 


r Co., 618 North 27th St., Milwaukee, Wis 


BUSINESS OPPORTUNITIES 


Distributors Wanted—25% commission will be paid d 
anutacturer wl s about t ir] 1 1e | 
driven 100-amp. welder to s¢ ut $7.51 

\ttractive proposition \ddress Box 497, The W 


POSITIONS WANTED 


Combination Welder—21 years’ 


vears’ with the ari Expert at cutting cast 


any production or aintenance work \ddre 


he Welding Engineer 


Repairman—- ‘Thoroughly familiar with repair of all 


of gas torches and regulators Wishes part 
\lso possesses SOIT sal« CXpc»rienc 


196, Lhe Welding Engineer 


Welder and Instructor—General welding work 


experience with gas we 





ruction, or instruction in all phas« acety le i ‘ 
velding offered by man with 25 years’ experience 
rocess engineer for nationally known firm in Chi 
travel anywhere KR. J. Stuart, 1705 Gummer Ave 


\ Ihio 








| SPECIAL CASH OFFER 


on 7th Edition (1930) 


Chicago, 





THE WELDING ENGINEER PUBLISHING CO. 
608 S. Dearborn St. 


Che Welding E eres ‘1. 5 Q 
While they last . . 











You Can Do It 


we TORCHED, 


SLAG TROUBLES 
Are At an End 


Clean cuts are your guarantee when using 


Torchweld Non-Flash Cutting Torches 







2 Low Maintenance 
No Production Delays 


No Waste of Oxygen or 
Acetylene 








Patented Fea 

tures Found 
Only In Torch 

weld Tore hes 
Are Your Guar- 
antee to Safety, 
Economy & De S 
pendability. 


No Dismantling for In- 
spection or Repairs 





Forchweld Non-Flash Cut- 
ting Torch 

















sectional Diagram Showing 
Safety Construction 





(No. 4) Patented 
Flash Back 
Chamber. 

Makes cutting stay 

bolts an easy job 


(No. 5) Gases 
Mixed From 
Heat Zone. 


Soft preheat flame 
minimum of slag 





(No. 11) Patented 
Back Pressure 
Valve. 
Eliminates mixed 
guses in Oxygen hose 









(No. 9) High 
Pressure Valve 
Patented Metal 


to Metal Seat. 
Can not bern out 
low upkeep expense 








LARGE TUBES and PASSAGE in High Pressure Valve 
allow an uninterrupted flow of Oxygen resulting in high 
efficiency and a great saving in fuel gases. 
Economy in operation due to simplicity of construction 
makes this torch easy to repair at a minimum cost. 
Write for Complete Torchweld Catalog Today. 
TORCHWELD EQUIPMENT COMPANY 
224 N. Carpenter St. Chicago, Il. 
cana aaa REESE SEAEEAAEABREEABEEE EERE E BEE E EEE ESE SE SE SES 
TORCHWELD EQUIPMENT CO. 
224 N. Carpenter St., Chicago, III. 


Gentlemen: I would like a copy of your Blue “N” Gold Catalog 
describing Torchweld equipment 


Name 
Company 
Street 
City 


State 
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Salvaging Highway Equipment! 


This worn asphalt mixer arm was built up 
with Stoody Self-hardening Alloy Steel Rods 
and faced with Stoodite. The cost of build. 
ing up and facing was no more than the cost 
of a new arm. The salvaged arm will out- 
wear several new ones and will save the labo; 
of removing worn arms and installing new 
ones. 


Mixer paddles are also hard-faced with 
Stoodite, Borium or Borod at a great saving 
in equipment and time. 


Shovel teeth, scarifier teeth, grader and 
Fresno blades, and all other types of earth 
moving equipment faced with Tube Borium 
or Borod will save the operators substantia! 
sums on the investment. 


Ask your dealer for a demonstration, o1 


further particulars about salvaging and pro 
tecting your expensive equipment. 


STOODY COMPANY 


Welding Rod—Alloy Steels—Equipment 


W hittier California 














FOR WEA, DING 
cols 
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MANUFACTURERS of reams, drills, extractors, and other 
tools find Taylor-Winfield Butt Welders most effective in increasing 
output and keeping down cost of production! And for shop tool-room 
use as well, many plants rely on this type to minimize maintenance costs! 
Its accessibility makes it a great favorite for regular production work 
when speed in handling is a vital factor. Get the facts about Taylor- 
Winfield Butt Welders to help in your production work too! 

Ask a T-W WELDINEER to help you! 
THE TAYLOR-WINFIELD CORPORATION « Warren, Ohio 
rrict PA ITIES 


TAYLOR-WINFIELD 
UYYYYYvVyyyyvvvvvvvvvvyvvvyvi 











ELECTRIC and GAS 
WELDING WIRE 


Immediate Shipment from Warehouse 














For Every Purpose 


Williams’ three conveniently located 
warehouses have at all times a complete | 
stock of Williams and Wilson Welding | 
Wires for quick delivery. Stock includes 
Williams ‘“Norflo”’, ‘“Weldflo” and 
“Weldflo” Sulcoat, Wilson ‘‘Color-Tipt,”’ 
Phosphor Bronze, Brass Rod, Nickel 
Steel, Cast Aluminum and others. Free 
samples gladly furnished. Guaranteed 
analysis—absolute uniformity. Ask for 
price list and catalog. 


WELDING SUPPLIES | 


Representing: 


TORCHWELD EQUIPMENT CO. 
Coated and Uncoated—— 


WILLIAMS & COMPANY, Inc. 


901-937 Pennsylvania Ave., N.S., 
PITTSBURGH, PA. 
Cleveland—1748-56 E. 22nd St. 
Cincinnati—2118-26 Spring Grove Ave. 
































Savings up to $300 
in Electric, Belted, 
Gas Engine Drive 
Welders - - 200 to 
600 ampere capaci- 
ties. Ask for de- 


tails on your size. 


WELDING ENGINEER 


IFIED waite 


aes 
s 2 Ve 
1g 
73 


“oe 


7 The new 125. ampere “SIMPLIFIED” Welder 
brings the new —5 years ahead arc welding — to 


shops that never before could afford it. It is daily 
modernizing large shops, and small. Comes fully 
equipt with remote control and new Simplified ARC 


operation. 


30 Days Trial lets you prove its a most profitable 
If desired, $30 per month terms are 
available. Ask for more details about this un- 
usual Are Welder Value. 


investment. 


one of the world's largest builders of ARC WELDERS 


HOBARTrurrossW ELDERS 


The Hobart Brothers Co. “ae Troy, Ohio 

















HOBART BROS. CO., 
Box U 122, Troy, Ohio 

Send me complete 
details on your new 
$395 Welder. I am 
also interested in — 


( ) 30 Days Trial 


( ) Monthly Terms 


Name 











THE WELDING ENGINEER Ly 


makinc UNIFORMITY 


A tangible QUALITY OF WELDING WIRE 





Users of Roebling Wire know that its “uniform- manufacture should consistently produce wire o| 
ity’ is no theoretical or imaginary talking point. very high quality and exceptional purity. 

It is tangible. It shows up in the daily work of Try this custom-made wire and learn hoy 
the welders ... provides positive aid in their smooths the road to positive welding results 
efforts to make every weld strong and durable. We'll gladly furnish free samples of either gas 


_ :' re , a a ae or electric types ... just ask our nearest ofiice 
Chere are six reasons why uniformity is a ‘““work- : 


ing” quality of Roebling Wire. See them be- JOHN A. ROEBLING’S SONS CO. - TRENTON, N 


F 2 Atlanta Boston Chicago Cleveland Los Angeles New York Phila 
low. It is logical that such custom methods of Portland, Ore. San Francisco Seattle Export Dept. New York 





WHY ROEBLING WELDING 
WIRE IS OF EXCEPTION- 
ALLY HIGH QUALITY... 


1. It is a Custom-made wire: 
2. the steel for it is not made 
on the ordinary tonnage 
basis; 3. it is made in small 
open-hearth furnaces; 4. of 


special melting stock; 5. and 
is produced by Roebling’s 
special methods; 6. pains- 
taking care is exercised 
throughout manufacture. 








ING 








THE CUSTOM-MADE WELDING WIRE—FOR EXACTING WELDERS 
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Saved - 


from Discard 


By ROMAN BRONZE WELDING 

















Roman Bronze Welding Rod ts ready-tusing, tree-flow- faces... and tor assembly and general production work. 
nd melts at low welding temperature. No special pre- Develoned a ee ee ne i= 

: I eveloped especially for the vid requireme¢ nts of bronze 

i srequired, Welds are made and finished in less time. welding, the composition of Roman Bronze Welding Rod 

his rod is extremely high in tensile strength. Welds is strictly and formly maintained by close technical 
de with it are stronger than cast Iron... often stronge control. You can depend on it for its properties ...always. 
mild steel. he next time i have a welding job, specify the use 
he uses of this rod are many... making strong joints tf Roman Bronze Welding Rod. Meantime, for further 
ist iron, malleable iron, wrought tron, steel, copper, formation, w Revere Copper and Brass In¢ orporated, 

ass, bronze and other metals... building up worn sur 220 Park Avenue, New York Cit 
ver ‘. 
Re Opper avd Brass 
a rd C K 
en a) . iN CORPORA TED 
| COPPER D , } Mic diggins Diwis D | 
BRASS ( New I ] | Division, Rome, N.Y 
© NEW ORK (¢ 
G E 0 RON N 
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NEAT FABRICATION REQUIRES. 
UNIFORM RODS, OF CERTAIN] 


RESULTS! Lt | 


~ 
. 
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Above job constructed 
by L. J. Kent Boiler & 
Sheet Iron Works 
and one at right by 
Sprin field Wagon & j 
Trailer Co., both of 
Springfield, Missouri / 


An otherwise neat fabrication job 
can be marred by non-uniform welding, due more 
often to the lack of uniformity of the welding ma- 
terial than to the lack of skill of the welder..... 
eonnen That’s why these two fabricators specified 
GULFSTEEL WELDING RODS as well as 
Gulfsteel sheets, bars and channels. Gulfsteel con- 
- trol begins at the mine and ends only with the 
<a : 

IN coating of the rod. Thus you are assured that the 
last rod in the bundle will leave a deposit EX- 
UE RIETI9 = ACTLY like the first. Results are CERTAIN when 
Gulfsteel “Complete Procedure Control” Rods 
are used. 


GULF STATES STEEL COMPANY 


BIRMINGHAM, ALABAMA 


GULFSTEEL WELDING RODS 
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THE Movernizep P a H-HANSEN 


Higher Efficiency 
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iations som, Aim ertca’s Finest, Fastest Wetder 
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vate" Means Lower Cost Welding For You 
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| to the generator 


“4 In “* modern Actual laboratory tests prove that the P&H-Hansen Arc Welder is 
| ansen, however, 
ihe a is 5 to 20% more efficient in its conversion of current into welding heat. 
ded by auxiliary 

s placed some- That means lower power costs, plus a more easily controlled, hotter 


(in advance of the 
heuchon Thisunlens ; : 
ie \ ae ce arc, and higher production. 
DrON C4 ne Ce) 8) 


ig the field coils 


hates a piece of This great advantage in efficiency is due primarily to the patented 
ble-making equip- 

aids in reduc- winding utilized only on this unit— America’s finest. fastest welder. 
Weight and increasing 

pactness, 100% of the energy generated is delivered at the arc—none is wasted in 


H-H nsen Arc Welders 
lable in both 
en and gasoline 


riven types and compact, less susceptible to trouble than other welders. There are no 


inging from LOO 
[ds 


cn. bothersome “gadgets” on the P & H-Hansen. Wein 
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SMP W/ARC WELDER 


Lisi e — 
= 


stabilizing. And you'll find that the modern P&H-Hansen is lighter, more 
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Harnischfeger Corporation. Established1884 
4513 West National Ave., Milwaukee, Wis. 


“Weld It Well”—Get your copy today. It’s 
full of facts for the welding engineer. 
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Flatten 
the Peaks | 


ff 
i 
’ 
Needlessly, year after year, : 








tuberculosis takes its great 
toll. No other disease kills 
as Many persons in the most 
productive period of life— 
15 to 45. Examine the peaks. 
Startling? Yes, for tuber- 
culosis can be avoided and 
cured. Help flatten these 
peaks. Your health tomor- 
row may depend on 
your assistance today. 





THE TUBERCULOSIS DEATH RATE 











ISyvrs. 25 yrs. 45vrs. 65yrs. 


Buy CHRISTMAS SEALS 


THE NATIONAL, STATE AND LOCAL TUBERCULOSIS ASSOCIATIONS OF THE UNITED STATES 
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“How do we like the G-E Welders? 


CCLUOULE 


Six of seven G-E welders in a mid-western oil 
company, supplied by the Machinery and 
Welder Corp., Chicago, Ill.—a G-E welding 


distributor 


THE 
G-E ARC WELDER 


Combines and excels all the 
best features of all the good 
welders now on the market... 


plus new features all its own. 


Stable, flexible are 
Quick recovery (“pep”) 
Self-excitation 
Spark-free commutation 
Simple operation 
Duplex voltage control 
Dead-front control panel 
Large, protected instruments 
Light, compact, strong con- 
struction 
Low center of gravity 

- A definite purpose for every 
ounce of materizl 


They're just right” 


HAT was the unanimous opinion of the oper- 
ators at a large mid-western oil refinery who 
are using seven of these G-E 400-ampere arc 
welders for all types of general maintenance and 


production work. 


If you are skeptical, why not go to your welding 
distributor or nearest G-E office and see the new 
G-E welder in action? Test it yourself; compare it 
with any other welder on the market. See also the 
complete line of G-E welding electrodes and acces- 
sories. General Electric Company, Sehenectady, 


New York. 


530-133 


GENERAL @® ELECTRIC 
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INVESTIGATE... 


the non- freezin g 





non- fluctuati ng 


AIRCO 


2 STAGE REDUCTION 
OXYGEN REGULATOR 


Style No. 8401 





RELIEF 
VALVE 





onl 
iM 


RUGGED -: - 


> COMPACT 


PROVED IN ACTUAL SERVICE 


























; REGULATION CHARACTERISTICS OF OXYGEN REGULATORS 
“ . : . ie hl Sy — eel ~ é — : 
Z | ; | | | Pee ee EY Chart shows 
| ———— ee ee oe ee ee oe = ; 
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“ } | | | > 
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w }- | “plu Sen ews: een Sees Sp, eee, ee, +14 fu to empty 
| rag, ™ ; | | | cylinder. 
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«| ! “TMike, | Airco-D-B 8401 
a _ oe eo Trey = - ° 
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» } 4 : 
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i ‘ om SH tor shows con- 
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ee 
‘ pressure, 
2000 isjoo_ a ++. 10100 oo 590 o ii 
CYLINDER PRESSURE 185./SQ.IN 


























AIR 


REDUCTION 


SALES 


CoO 


MPANY 





60 E. 42nd Street, New York 








lirco Oxygen—Airco Acetylene—Supplies—National Carbide OFFICES firco—Davis—Bournonville Welding and Cutting Apparati 
Baltimore Buffalo Cleveland Kansas City, Mo. Minneapolis Pittsburch Seattle 
Bettendorf, Ta. Charlotte Dayton Los Angeles New Orleans Portland, Ore. Shreveport 
Birmingham Chicago Detroit Louisville Oklahoma City Richmond St. Loui 
Boston Cincinnati Jersey City Milwaukee Philadelphia San Francisco Wheeling 
Represented in Texas by Magnolia Airco Gas Products Co., Houston, Beaumont, Wichita Falls, El Paso. 
Fort Worth and San Antonio; in Canada by Railway & Engineering Specialties Ltd., Montreal, Can. 





SERVICE 


A NATION-WIDE WELDING SUPPLY 
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Do you know why 


UNIFORMITY | 


in wire reduces welding costs @ 


C 
i) 
if 




















Uniformity in the wire is essential to Uniformity in the weld. And a weld 
that lacks Uniformity—that has a weak spot—is like a wagon with a weak wheel. 
It may mean a break-down, and break-downs are expensive. Use Wilson Wire 
and eliminate chances. It reduces your welding costs, because it has rod-for-rod 
Uniformity throughout every grade (analysis). Write to Wilson Welder and Metals 
Company, Ine., North Bergen, New Jersey, for a sample. There is a grade for 


practically every kind of metal. 





ARC-WELDING MACHINES AND WIRE 





WELDING 


DONT TAKE A CHANCE 


Wi JA 


— 


What is your welding problem? 
Whether it is one of design, pro- 
cedure, technique—or what not— 
you will probably find the answer 
in one of the books listed in our 
catalog. These books are au- 
thoritative and cover the fields of 
metal cutting and welding—arc, 
oxy-acetylene, thermit, and re- 
sistance. 


Complete 
Welding 
Information 


WRITE 


FOR 
CATALOG 
TODAY. 


THE WELDING ENGINEER PUBLISHING CO. 
608 S. Dearborn St. Chicago, Illinois 








like carelessness in the 
selection of welding wire and electrodes— may meet 
with disastrous results. Don’t take a chance. 
K:very type of welding work has certain individ- 
ual requirements. All Page-Armeo Welding Wire 


Oxy-Acetylene 
W bE L D | N G and Electrodes are processed by special Page 
methods to meet the exact requirements of the 


tvpe of work for which they are recommended. 
and I 


The result is welder’s time saved — better work and 
CUTTING 


lower costs. 
A COURSE OF 
INSTRUCTION 


By Stuart Plumley 


Carelessness in driving 


Prove this for yourself by sending for samples 
or by asking for the services of our engineering 
department or research staff which are constantly 
at your service without obligation. 


410 Pages, 75x11 In. 
568 Illustrations 


Price, $5.00 
CONTENTS 


Setting Up the Baquipment. 
Welding Torches and Reg 
Uators.—Welding Sheet Steel. 
Vertical Welding of Sheet 
etal Cutting. — Welding 
and Cutting Small Pipe.- 
Welding Large Pipe.—Miscel 
laneous Jobs.—Welding Tanks 
Bronze Welding Cast Iron, 
Malleable Iron and Steel 
The Business Side of Weld- 


Pace STEEL and Wire Company 
General Sales Office: Monessen, Pa. 

A new book for the student 
of oxy-acetylene welding. It is 
written as a series of twenty 
lessons beginning with the Atlanta, Chicago, New York, Pittsburgh, San Franciaco 
fundamentals of the process. 

It explains the apparatus fully 

and shows how to set it up 

correctly. A job sheet at the ° 
end of each lesson gives an ex- Wid ° 
ercise to be performed dealing INVESTIGATE 


An Associate Company ofthe 
American Chain Company. Ince. 
District Sales Offices: 


Fusion Welding and 
Cutting Cast lIron.—Braszing 
and Silver Soldering.—Weld 
ng Aluminum, Monel Metal, 
Nickel, Copper and Alloys 
4ead Burning. — Soldering 
Radiators.—Joba for the Job 

t Airplane Welding 

er Welding Laws A. S 

E. Boller Code Which Ap 
to Welding 

re V > } 








I Heating 

~ Comm Rules fe 
Boller Underwriters 
and Cut 
— Firebox 
Hard 
- Welding 
Miscellaneous Data, 

ications, Methods, Etc 


with the lesson studied and a 


series of questions to answer so” 


that the student can test his 
knowledge of the material cov- 
ered. 


The Welding Engineer Publishing Co. 


SYMBOLS NEw 
Of GOOD PAGE 
WELDING HI-TENSILE 
ELECTRODES 














PAGE - ARMCO PROCESSED 











608 So. Dearborn St. 





Chicago, Ill. | FST a a at) 
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rT ‘ + THE IDEAL HELMET 
ANTI- BORAX rae 
F Anti me. Sa nad 
om irect and refle; 
@ noc Oxy - Acetylene Fluxes _ | 
= © THE HELM 
rd are made for every metal and 
ee y DOOR, 
- have EXCEPTIONAL merit. gives convenience fi 7 
inspection of the w 7 
assures protection for ps 
BRA/-CAST THE IDEAL SHIELDs, 
FLUX HAND TYPE 
s nd li 
For bronze welding of Cast Iron. easily held where g the 7 z 
anda. 
Ww lso k h ] “E-Z” Weldi » nn : r 
* et ets ale Bay PEEP LEE 
Samples of any upon request. The Ideal F Shield 
e@ Ideal Face Shield Company 
Anti-Borax Compound Co. Ft. Wayne, Ind. 468 N. GARFIELD AVI 
olumbus, Ohio 























| 
Welder’s Handbook | | 
.. for the executive k ARBI DE 
.. for the supervisor 
and foreman 
.. for the welder 


racist took wren | | SHAWINIGAN PRODUCTS CORPORATION 
nmwsinvatmamersever 1 | BRAPIRE STATE BUILDING 
Sete eng pr NEW YORK CITY - 


tice It is valuable to 











the executive of an organ- Na Ae Ae A AR AY AE 


a a ae Se 
° _-_-ys -_ T= = 
Ld 


p = ization doing welding and i! i iis - ' 
| 10 : Illust: it vl seit ate aa \ beth of the in “a \" tee Ings a He yeas on’ 


NU 
mation 1s of a type to be , 


. from } 

Price, $3.00 nut of place in the library of 

Pern the engineer who designs - METAL BO ND |; 
Chast 4 e  Wildien. Gari for or specifies welding.” , 
f= ee MFG. CO., |) 
cl a Methods of | Welding Welding School Instructors ! 
( r l’reparation for l 
ing: Chapter a ircing, the Write for our outline welding ident welding 7 
tor Chapter cI Welding Proj course us yo no i . A) 
ir eeathae; Chaneer t—henpactene use this book in training weld and soldering products 
Applications i ers successfully to all of their customers 
. . eo and friends. 

The Welding Engineer Publishing Co. 
608 So. Dearborn St. Chicago, III. 
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THE AMERICAN WELDING SOCIETY 


Its Aims and Activities 


A cooperative organization of individuals interested in or 
knowledge of the art of welding and extending its applications thr 
national and section meetings, promulgation of codes, standards 
cations, research work, technical reports and committee activities 


For full information regarding Membership 

Society activities and what ; : 
membership in this organi- All those interested in welding should be members of the 
zation can do for you, write Annual dues—Associate Members $10.00 


A. W. S. Headquarters a 
, 33 West 39th Street New York, N. ¥ 



























The FIRST Step 






is to get the complete, fundamental, 
reference information contained in 


Tue We tpine Encyctopepia 
New EIGHTH EDITION 






Here are centuries of welding experience and the results 
of hundreds of thousands of dollars in research, carefully 
sifted, boiled down and classified in a single volume. No 
single source, but rather the entire welding industry has 
furnished the information. 












This Kind of Information ¥ 


The fundamental principles and correct procedures for each welding process 









The principles and procedures for using each process with all commercial 
metals and alloys. 


i 






The principles and methods of application in important fields of usefulness, 
such as pipe, tanks, sheet metal, boilers, structural steel, repair work, 
aircraft, machine design. 







Information on designs of joints and designs of welds. 


SIMIC LAO 


A complete guide for the training of operators for both gas and electric 
welding. 

A more extensive treatise on testing and inspection methods than can be 
found anywhere in any book. 

Valuable information on safe practices, codes governing the use of welding 
processes and rules for the safe installation and operation of welding 
equipment. 


y (ddd OTIAINY 


Discussions of the latest developments in gas, arc and resistance welding 


Engineers, Superintendents, Foremen, Supervisors, Instructors, 
and Welders—NO MATTER WHAT KIND OF WELDING 
YOU DO, YOU NEED THIS BOOK. 








SSFP Peewee eeeeeeeeeeeeeety 
, 
, THE WELDING ENGINEER PUB. CO., READ THIS PARTIAL TABLE OF CONTENTS 
608 S. DEARBORN ST., CHICAGO, ILL. : 
: ’ ’ , 1. Illustrated encyclopedia covering all 8. Complete chapters on Pipe, Structural 
, : ‘ . : , words, terms, and trade names used in Steel and Tank Welding. 
Please send me a copy of The Welding . 
; Encyclopedia, Eighth Edition, for which a wended aoa winus baasiee ance “Tae 
| Gnd endieced Gus Galiare, § tandecetana , 2. Oxy-Acetylene Welding.—Aluminum welded and what cannot be welded. Rules 
, that I may keep it for five days for ex- § Steel, Cast Iron, Brass, Bronze. also govern the installation and operation 
s mination and if it is not satisfactory I , 3. Electric Arc Welding.—Complete in- o ay om roe 
4 May return it and you will refund the , structions for welding all metals pot ne e instruction courses in Elec- 
4 Purchase price. y 4. Electric Resistance Welding.—Includes < “— and Oxy-Acetylene Welding. Les- 
; ° Butt, Line, Percussion and Spot Welding Tg ae So Readings 
‘| Meme y 5. Thermit Welding.—The most complete j,> +f 20 a a a See 
: treatise on this process ever published ing information at a glance. Includes 
‘ : 6. Cutti e M te ls.—Tres > bot . color chart showing colors at various tem- 
, Street : aac nage Bo “ans “ on sarap on oe peratures, and color chart showing proper 
, é — nO iclude ast iron anc na aman of oxy-acetylene welding 
P ice = ea. eee . a flame 
: ostoffice . 7 Boiler Welding Gas and Electric 12. Condensed Catalogs.—Up-to-date in- 
diceee : Processe: Procedure; standards of prac- formation about the leading makes of 
SBBeeeeeeeeBeeeeeeeeanaue’ LICE welding apparatus and supplies. 
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ELECTRIC ARC CUTTING & WELDING COMPANY 
extends to all its customers and friends, including com- 
petitors, in the entire welding world, best wishes for a 


Merry Christmas anda 
Prosperous New Dear 


You’ve all heard of the x-ray, alpha-beta-and igamma- 
rays; now we introduce to you the Z-RAY. 


WIV TPAV BITS 


Anyone who has not yet received a welding Z-Ray, the 
last word in welding inspection, is invited to write to 
us and we will forward it forthwith without charge, 
obligation, strings, or postage or anything but our hol- 
iday greetings. Ask for your Complimentary Z-Ray! 


a 
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DU ALARC wasthe FIRST: 


1. to install the double-wound reactor. 1. to provide for multipling of sets so 
that they would divide the load 
equally or according to their re- 
spective capacities. 


2. to provide for both 40 and 25 volts 
in one machine. 


‘ . . , @ . 99 _ . i . “a - » i. 

3. to furnish “idling’’ device so that 5. to discover and remedy the effect of 
engine or motor does not waste time recovery, by means of extra 
away athigh speed when notin use. voltage on the field. 


Agents desired for 1933 business in Chicago and all other territories. 


Follow the Leader During 1933 








Eleetrie Are Cutting & Welding Co. 
Newark. N. J. 
























